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Abstract of JP20021 07938 
PROBLEM TO BE SOLVED: To provide an 
antireflection film material having a high etching 
selectivity ratio to a resist, that is, a high etching 
speed and to provide a pattern forming method by 
which an antireflection film layer is formed on a 
substrate using the antireflection film material. 
SOLUTION: The antireflection film material contains 
a compound having a substituent of formula (1) or 
(2) [where R1 is a 1-1 0C linear, branched or cyclic 
alkylene; R2-R10 are each H, a 1-20C linear, 
branched or cyclic optionally fluorine substituted 
alkyl, a 6-20C aryl or a 1-6C trialkylsilyl; 0<=m<=10; 
0<=n<=10; 0<=o<=10 and 1<=(m+n+o)& h10]. 
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(54) ANTIREFLECTION FILM MATERIAL AND PATTERN FORMING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antireflection 
film material having a high etching selectivity ratio to a 
resist, that is, a high etching speed and to provide a 
pattern forming method by which an antireflection film 
layer is formed on a substrate using the antireflection 
film material. 

SOLUTION: The antireflection film material contains a 
compound having a substituent of formula (1) or (2) 
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[where R1 is a 1-1 OC linear, branched or cyclic alkylene; R2-R10 are each H, a 1-20C linear, 
branched or cyclic optionally fluorine substituted alkyl, a 6-20C aryl or a 1-6C trialkylsilyl; O^m 
<10; (Kn^lO; 0<o<10 and 1<(m+n+o)&h10]. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]An antireflection film material containing a compound which has a substituent 
expressed with the following general formula (1) or (2). 
[Formula 1] 



R 3 R l R 2 
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[~ here ~ R — the straight chain shape of the carbon numbers 1-10, and a branched state or 

2 10 

annular alkylene group. R - R are the alkyl groups, the aryl groups of the carbon numbers 
6-20, or the trialkylsilyl groups of the carbon numbers 1-6 which may be replaced with a 
hydrogen atom, the straight chain shape of the carbon numbers 1-20, and a branched state or 
annular fluorine atom, m - zero - <= - m - <= - ten - n - zero - <= -- n — <= - ten -- o -- 
zero - <= - o - <= - ten - one - <= (m+n+o) - <= - ten - it is — ] [Claim 2]A compound 
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which it has a substituent expressed with the general formula (1) or (2) A carboxyl group, A 
carboxylic amide group, a sulfone group, a sulfonic acid amide group, an alcoholic hydroxy! 
group, The antireflection film material according to claim 1 which is a compound which has any 
one sort in a phenolic hydroxy! group or an amino group, or two sorts or more, and is 
characterized by replacing a hydrogen atom of these bases by a substituent expressed with 
the general formula (1) or (2). 

[Claim 3]The antireflection film material according to claim 1, wherein a compound which has a 
substituent expressed with the general formula (1) or (2) is a high molecular compound which 
has a repeating unit. 

[Claim 4]The antireflection film material according to claim 3, wherein a repeating unit of a high 
molecular compound is what is expressed with a following general formula (3), (4), (5), (6), (7), 
(8), or (9). 
[Formula 3] 
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[-- the substituent and B to which A is expressed with the general formula (1) or (2) here -- an 
oxygen atom or a -NR-basis (R and -- a hydrogen atom.) A certain R 11 - R 16 show a hydrogen 

17 18 

atom or a methyl group by an alkyl group with 1-4 carbon atoms, and R and R are a 
hydrogen atom or the straight chain shape of the carbon numbers 1-8, and a branched state 
and annular alkyl group. ][Clairn 5]The antireflection film material according to claim 3, wherein 
a high molecular compound is a kind in polysaccharide which is cellulose, amylose, pullulan, or 
dextran. 

[Claim 6]The antireflection film material according to claim 1, wherein a compound which has a 
substituent expressed with the general formula (1) or (2) is a low molecular weight compound 
of the molecular weights 200-2,000. 

[Claim 7](A) An antireflection film material given in any 1 paragraph of claims 3 thru/or 5 which 
are further characterized by containing the (B) organic solvent, the (C) cross linking agent, and 
the (D) acid generator in addition to a high molecular compound. 

[Claim 8](A) The antireflection film material according to claim 6 which is further characterized 
by containing the (B) organic solvent, .the (C) cross linking agent, and the (D) acid generator in 
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addition to a low molecular weight compound. 

[Claim 9]The antireflection film material containing a low molecular weight compound of claim 
6 according to claim 7. 

[Claim 10]An antireflection film material given in any 1 paragraph of claims 1-9 is applied on a 
substrate, Carry out bake, form an acid-resisting membrane layer, and photoresist liquid is 
applied on it, A pattern formation method irradiating a patterns circuit field with radiation, 
developing negatives with a developing solution, forming [ it prebakes and forming a 
photoresist film layer, ] a resist pattern, using a photoresist layer as a mask with a dry etching 
system, and processing an acid-resisting membrane layer and a substratum substrate. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]With this invention preferred as an a nti reflection film material used for 
micro processing in manufacturing processes, such as a semiconductor device. The far 
ultraviolet ray using the antireflection film material and this which use as the main ingredients 
the compound containing the substituent containing a silicon atom, ArF excimer laser light (193 
nm), F 2 excimer laser beam (157 nm), It is related with the suitable resist pattern formation 

method for Kr 2 excimer laser beam (146 nm) and Ar 2 excimer laser beam (126 nm) exposure, 

and the integrated circuit pattern formation method to a substrate. 
[0002] 

[Description of the Prior Art]While the minuteness making of the pattern rule is called for with 
high integration and high-speed-izing of LSI in recent years, in the light beam exposure used 
as present general-purpose art, the limit of the essential resolution originating in the 
wavelength of a light source is approached. As exposing light used in the case of resist pattern 
formation, the light beam exposure which uses g line (436 nm) or i line (365 nm) of a mercury- 
vapor lamp as a light source is used widely, and has been validated as a means for the further 
minuteness making by the method of carrying out short wavelength formation of the exposing 
light. For this reason, instead of i line (365 nm), the KrF excimer laser (248 nm) of short 
wavelength came to be used for the mass production process of the 64 M bit DRAM 
processing method as an exposure light source. However, the light source of short wavelength 
is needed more for manufacture of the degree of location 256M which needs still more detailed 
processing technology (a working dimension is 0.2 micrometer or less), and DRAM beyond 
1G, and the lithography especially using an ArF excimer laser (193 nm) has been examined. 
[0003]ln the stage in early stages of KrF lithography, the stepper of the combination of an 
achromatic lens or a catoptric system, and broadband light was developed. However, since the 
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accuracy of the catoptric system of an achromatic lens or an aspheric surface was not enough, 
monochromatic light and the combination of the dioptric system lens became in use. The 
entering light and the catoptric light from a substrate interfering in single wavelength exposure 
generally, and generating a standing wave is the phenomenon known well for many years. It is 
also known that the phenomenon called the halation by light condensed or reflecting with 
unevenness of a substrate will occur. Both of standing waves and halation caused size 
fluctuations, such as line width of a pattern, collapse of shape, etc. Use of coherent 
monochromatic light made a standing wave and halation amplify further with short wavelength 
formation. For this reason, the method of covering with an antireflection film the method, the 
resist upper surface, and the substrates face which put an extinction agent into resist as a 
method of stopping halation and a standing wave was proposed. The problem which a 
standing wave and halation exert on pattern dimension change aggravated with advance of the 
short wavelength formation of wavelength in recent years, and minuteness making, and it 
became impossible however, to correspond by the method of putting in an extinction agent, as 
above-mentioned. 

[0004]The upper transmission type antireflection film has an effect only in reduction of a 
standing wave theoretically, and there is no effect in halation. In the refractive index 1.8 of the 
resist of a polyhydroxy styrene system which is made ideal [ the refractive index of the upper 
antireflection film for setting a standing wave to 0 / the square root of the refractive index of 
resist ], and is used by KrF, 1.34 is ideal value. 

In the alicycle fellows system acrylic resist refractive index 1.6 used for ArF, ideal value is 1.27. 
Although the material which has such a low refractive index is limited to the material of a 
perfluoro system, it is needed that the upper antireflection film is a water-soluble material at the 
time of alkaline development since the direction which can exfoliate is advantageous in 
process. If a hydrophilic substituent is introduced in order to make hydrophobic high perfluoro 
system material into water solubility dramatically, a refractive index will increase and it-will 
become around 1.5 values in around 1.42 and ArF in KrF. When KrF lithography performs 
patterning of 0.20 micrometer or less, it is impossible for this reason, to suppress the influence 
of a standing wave only in the combination of an extinction agent and the upper antireflection 
film. In ArF, it is thought that it will become important for said reason to cover the ground of 
resist with an antireflection film if the effect of the upper antireflection film can hardly be 
expected but management of line width will become severe by reduction of the further line 
width also in KrF from now on. 

[0005]By setting the material of the optimal refractive index (n value) and an absorbancy index 
(k value) as suitable thickness, the antireflection film of the ground of resist can reduce the 
reflection from a substrate to 1% or less, and, in the case of high reflective substrates 
[ bottom / of it /, such as polysilicon and aluminum, ], can demonstrate a very big effect. For 
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example, if the refractive indicees of resist are an exposure wavelength of 248 nm, n= 1.5, k= 
0.55, and 55 nm of thickness as 1.8, reflectance will be 0.5% or less (refer to dr awing 1). 
However, when a ground has a level difference, the thickness of an antireflection film is 
sharply changed on a level difference, since not only the absorption of light but cross 
protection is used for the acid-resisting effect of a ground, the acid-resisting effect of the first 
base that is 50-60 nm with strong cross protection is also so high, but reflectance is sharply 
changed by change of thickness. Although the material which raised the molecular weight of 
the base resin used for an antireflection film material, suppressed the thickness fluctuations on 
a level difference, and improved conformal nature is proposed (JP,10-69072,A), if the 
molecular weight of base resin becomes high, The problem and the problem of it becoming 
impossible to filter a pinhole becomes easy to generate behind a spin coat, Viscosity change 
arises temporally, and the problem that thickness changes, and the problem that a crystal thing 
deposits at the tip of a nozzle arise, and since it said that it was limited to a level difference 
with comparatively low height, omnipotent cannot demonstrate conformal nature. 
[0006]Then, thickness of an antireflection film is thickened and the way change of the 
reflectance by thickness fluctuations adopts the comparatively small thickness (not less than 
100 nm) of the 2nd more than base is generally taken. The grounds of an antireflection film are 
transparent membranes, such as an oxide film and a nitride, and though flattening of the 
surface of a transparent membrane was carried out by CMP etc. when a level difference was 
under the transparent membrane further, the thickness of a transparent membrane is changed. 
As above-mentioned, since the antireflection film is also using the cross protection of light, the 
ground of an antireflection film is a transparent membrane, and moreover, when thickness is 
changed, the thickness of the minimum reflection film in drawing i_1 1 will shift by the thickness of 
a transparent membrane with a cycle (lambda / 2n (lambda: refractive index of the transparent 
membrane in an exposure wavelength and n:expbsure wavelength)). When the thickness of an 
antireflection film is set as 55 nm of the maximum low reflective film thickness in case a ground 
is a reflection film, a portion with high reflectance appears by the thickness fluctuations of a 
transparent membrane. In this case, in order to stabilize reflectance, it is necessary to use 
thickness of an antireflection film as a not less than 100-nm thick film like the above- 
mentioned. 

[0007]The material of an antireflection film can be divided roughly into an inorganic system and 
an organic system. An inorganic system is a SiON film, is formed by CVD by the mixed gas of 
Silang and ammonia, etc., since its etch selectivity to resist is large, it has an advantage with 
small load of etching to resist, but since exfoliation is difficult, when it can apply, there is 
restriction. Since it is a basic group board, there is also a fault of becoming a footing in a 
positive resist and being easy to become an undercut profile in negative resist. The spin coat 
was possible for the organic system, simultaneously with the point which does not need 
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special devices, such as CVD and sputtering, and resist, it was gentle, and the antireflection 
film in which the point that an adhesive property with resist is also good is an advantage, and 
used many organic materials as the base was proposed. [ of the point and shape where it can 
exfoliate ] For example, the condensation product of a diphenylamine derivative given in JP,7- 
6961 1 ,B, and formaldehyde denaturation melamine resin, What consists of alkalis soluble 
resin and an extinction agent, a maleic anhydride copolymer given in U.S. Pat. No. 5294680, 
and the reactant of a diamine type extinction agent, The thing containing a resin binder given 
in JP, 6-1 18631, A, and a methylolmelamine system heat cross linking agent, The acrylic resin 
base mold which has a carboxylic acid group, an epoxy group, and an extinction group given in 
JP,6-1 18656,A in the same intramolecular, What consists of methylolmelamine and a 
benzophenone series extinction agent given in JP, 8-871 15,A, the thing which added the low 
molecule extinction agent to polyvinyl alcohol resin given in JP,8-179509,A, etc. are 
mentioned. These all have taken the method of adding or introducing an extinction agent into 
polymer as a substituent to binder polymer. However, since many of extinction agents have an 
aromatic group or a double bond, dry etching resistance increases by addition of an extinction 
agent, and there is a fault that a dry etching selection ratio with resist is not so high. Since 
minuteness making would advance, and the spur will also have started thin film-ization of resist 
and also polymer of an acrylic or alicycle fellows will be used for a resist material in next- 
generation ArF exposure, the etching resistance of resist falls. There are thickness of an 
antireflection film and a problem that it cannot do so thinly, as above-mentioned. For this 
reason, etching is a serious problem and the antireflection film with quick etching speed is 
called for highly [ etch selectivity ] from resist. Although that it is around 0.5 can calculate the 
optimal absorbancy index from a simulation in the imaginary part (k value) of a refractive index 
in an antireflection film, the extinction agent for giving the optimal absorbancy index is 
examined. Especially at KrF, the phenyl type is proposed by an anthracene type and ArF. 
However, as above-mentioned, these things are also the substituents which have the 
outstanding dry etching resistance, and when polymer backbone to which the pendant of the 
die was carried out is made into etching resistance low polymer, such as an acrylic, they have 
a limit practical. On the other hand, generally on the oxide film (Si0 2 ) etching condition for 

which the material containing silicon used the gas of a chlorofluocarbon system, it is known 
that a high selection ratio will be obtained to resist. 

Since it is thought that the selection ratio of etching can be raised by leaps and bounds by 
using the antireflection film containing a silicon atom, For example, although the antireflection 
film for KrF exposure in which a phenyl group makes a skeleton the polysilane by which the 
pendant was carried out is proposed by JP,1 1-60735,A and high etch selectivity is attained, it 
is not yet enough. 
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[0008] 

[Problem(s) to be Solved by the lnvention]lt is in the issue which this invention tends to solve 
providing the pattern formation method which provides the material of the antireflection film 
whose etching speed is still quicker, and forms an acid-resisting membrane layer on a 
substrate still more highly [ etch selectivity ] using this antireflection film material to resist. 
[0009] 

[Means for Solving the Problem]ln order that this invention persons may solve an 
aforementioned problem, as a result of inquiring wholeheartedly, a compound for which it has 
a silicon-silicon sigma bond has a vacuum ultraviolet region and absorption especially strong 
near an ArF exposure region from a far ultraviolet region, Namely, it notes that it is possible to 
have sufficient absorption in a silicon-silicon sigma bond in ArF (193 nm) even if there is no 
degree of polymerization like polysilane, As a result of using for an antireflection film material 
polymer which carried out the pendant of Silang, such as a disilane, trishiran, a tetrasilane, and 
a pentasilane, a high antireflection film of etch selectivity was obtained, and it found out that 
resist shape after patterning was also good, and this invention was completed. That is, this 
invention is an antireflection film material containing a compound which has a substituent 
expressed with the following general formula (1) or (2). 
[Formula 4] 




(l) 



(2) 



R 3 

I 

1 — (Si>~ 



[-- here — R — the straight chain shape of the carbon numbers 1-10, and a branched state or 

annular alkylene group. R - R are the alkyl groups, the aryl groups of the carbon numbers 
6-20, or the trialkylsilyl groups of the carbon numbers 1-6 which may be replaced with a 
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hydrogen atom, the straight chain shape of the carbon numbers 1-20, and a branched state or 
annular fluorine atom, m — zero — <= — m — <= — ten — n — zero — <= — n -- <= — ten — o — 
zero — <= — o — <= — ten — one ~ <= (m+n+o) — <= - ten — it is — ] [0010]The compound in 
which this invention has a substituent expressed with the general formula (1) or (2), A carboxyl 
group, a carboxylic amide group, a sulfone group, a sulfonic acid amide group, It is a 
compound which has any one sort in an alcoholic hydroxy! group, a phenolic hydroxyl group, 
or an amino group, or two sorts or more, It is an antireflection film material which is the 
compound which replaced the hydrogen atom of these bases by the substituent expressed 
with the general formula (1) or (2), The compound in which this invention has a substituent 
expressed with the general formula (1) or (2), Are an antireflection film material which is a high 
molecular compound which has a repeating unit, and the repeating unit of a high molecular 
compound A following general formula (3), It is an antireflection film material which is what is 
expressed with (4), (5), (6), (7), (8), and (9), and the compound which has a substituent 
expressed with said general formula (1) or (2) further again is an antireflection film material 
which is a low molecular weight compound of the molecular weights 200-2,000. 
[0011] 
[Formula 6] 

B O 
I 

A 

B 

A* 

B O 



B (5) 

I 

A 
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(6) 



(7) 



(8) 



(9) 



[-- the substituent and B A is indicated to be by the general formula (1) or (2) here - oxygen 

atom or -NR' and -basis (R and - a hydrogen atom.) A certain R 11 - R 16 show a hydrogen atom 

or a methyl group by an alkyl group with 1-4 carbon atoms, and R 17 and R 18 are a hydrogen 
atom or the straight chain shape of the carbon numbers 1-8, and a branched state and annular 
alkyl group. ][0012]This invention, without the (A) aforementioned high molecular compound or 
a low molecular weight compound. (B) They are two kinds of antireflection film materials which 
consist of organic solvents, (C) cross linking agents, and (D) acid generators, It is a pattern 
formation method this invention applies each above-mentioned antireflection film material on a 
substrate, an acid-resisting membrane layer is formed, and a photoresist layer is formed on it, 
forming a resist pattern, using a photoresist layer as a mask, and processing an acid-resisting 
membrane layer and a substratum substrate. 

[0013]Far, a compound which has a substituent expressed with the general formula (1) or (2) 
of this invention has the high controllability of the reproducibility of a synthesized result, i.e., a 
molecular weight, a degree of dispersion, and transmissivity, and it is in cost and 
overwhelmingly more advantageous than composition of polysilane. As polymer to which the 
pendant of Silang is carried out, although poly (meta) acrylate, polyvinyl alcohol, polyvinyl 
phenol, polyvinyl maleimide, cellulose, amylose, dextran, pullulan, and these derivatives are 
mentioned, It is not limited to these and a high effect can be acquired not only polymer but by 
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carrying out a pendant to low molecular weight compounds, such as a monomer and oligomer. 
[0014] 

[Embodiment of the lnvention]Below, it explains in more detail about this invention. The 
antireflection film material of this invention contains the compound which has a substituent 
expressed with the following general formula (1) or (2). 
[Formula 7] 

R 8 R l R* 



[001 5]R in a general formula (1) and (2) Straight chain shape of the carbon numbers 1-10, A 

2 10 

branched state or annular alkylene group, R - R are alky! groups, aryl groups of the carbon 
numbers 6-20, or trialkylsilyl groups of the carbon numbers 1-6 which may be replaced with a 
hydrogen atom, straight chain shape of the carbon numbers 1-20, and a branched state or 
annular fluorine atom, m — zero ~ <= — m — <= — ten ~ n — zero — <= — n — <= — ten — o — 
zero — <= — o — <= — ten — one — <= (m+n+o) — <= -- ten - it is --] [00 16] A high molecular 
compound which has a repeating unit shown in said general formula (3) - (9) as a compound 
which has a substituent expressed with the general formula (1) or (2) in this invention can be 

11 1 R 

mentioned. General formula (3) In - (9), R - R show a hydrogen atom or a methyl group. 

R 17 and R 18 A hydrogen atom or straight chain shape of the carbon numbers 1-8, Although a 
branched state and annular alkyl group is shown and a methyl group, an ethyl group, a propyl 
group, an isopropyl group, n-butyl group, an isobutyl group, a tert-butyl group, a cyclohexyl 
group, a cyclopentylic group, a 2-ethylhexyl group, n-octyl group, etc. are specifically 
mentioned, It is not limited to these. Said general formula (3) If an example of a high molecular 
compound of having a repeating unit shown by - (9) is illustrated, A carboxyl group, a 
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carboxylic amide group, a sulfone group, a sulfonic acid amide group, Polymethacrylic acid 
which has functional groups, such as an alcoholic hydroxyl group, a phenolic hydroxyl group, 
or an amino group, Polyacrylic acid, polymethacrylic acid amide, polyitaconic acid, poly vinyl 
alcohol, A high molecular compound which replaced a hydrogen atom of functional groups, 
such as polymaleimide, poly norbornene carboxylic acid, polyhydroxy styrene, and novolak 
resin, by a substituent expressed with said general formula (1) or (2), or a copolymer which 
consists said repeating unit of two or more sorts can be mentioned. 
[0017]ln order to raise solubility to a solvent of a high molecular compound or to raise 
adhesion in an antireflection film material of this invention, Said general formula (3) It is 
preferred to carry out copolymerization of acrylic acid alkyl ester, acrylonitrile, a maleic 
anhydride, maleimide, N-methylmaleimide, an itaconic anhydride, a vinyl pyrrolidone, the 
acetic acid vinyl, etc. in addition to a repeating unit of - (9). in this case, a ratio of a repeating 
unit of said general formula (3) - (9) in a copolymer - 10 - 95-mol % ~ they are 20 - 90-mol % 
preferably. Absorption becomes it small that it is less than [ 10 mol % ], sufficient acid-resisting 
effect cannot be acquired, and when it exceeds 95%, a problem may be produced to 
membrane formation nature. 

[0018]Besides a high molecular compound which has a repeating unit shown in said general 
formula (3) - (9) in this invention, Polysaccharide which replaced a hydrogen atom of alcoholic 
hydrogen groups, such as cellulose, amylose, pullulan, and dextran, by a substituent 
expressed with said general formula (1) or (2) can be used. In this case, the desirable degrees 
of substitution by a substituent expressed with said general formula (1) or (2) are 10 - 95-mol 
%, and are 20 - 90-mol % more preferably. 

[0019]As a compound which has further a substituent expressed with the general formula (1) 
or (2) in this invention, A carboxyl group, a carboxylic amide group, a sulfone group, a sulfonic 
acid amide group, A low molecular weight compound which replaced a hydrogen atom of a 
functional group of a low molecular weight compound of the molecular weights 200-2000 which 
have functional groups, such as an alcoholic hydroxyl group, a phenolic hydroxyl group, or an 
amino group, by a substituent expressed with the general formula (1) or (2) can also be used. 
When an example of these low molecular weight compounds is shown, phenol, 
hydroxynaphthalene, A compound which replaced a hydrogen atom of hydroxyl groups, such 
as hydroxyanthracene, catechol, pyrogallol, cholic acid, and adamantane carboxylic acid, or a 
carboxyl group by a substituent expressed with said general formula (1) or (2) can be 
mentioned. 

[0020]Although a method shown below can be mentioned, for example as a manufacturing 
method of a compound which has a substituent expressed with the general formula (1) or (2) in 
this invention, it is not limited to these. Said general formula (3) a high molecular compound 
which has a repeating unit shown in - (9), A carboxyl group, a carboxylic amide group, a 
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sulfone group which give these units, A monomer which replaced a part of monomers which 
have functional groups, such as a sulfonic acid amide group, an alcoholic hydroxy! group, a 
phenolic hydroxy! group, or an amino group, or these functional groups with a halogen atom, 
By making a compound expressed with a compound, a following general formula (2a), or (2b) 
expressed with a following general formula (1a) or (1b) react, After obtaining a monomer which 
has a substituent expressed with said general formula (1) or (2), these monomers can be 
obtained by polymerizing. 
[0021] 
[Formula 9] 

OH 




(la) 



(lb) 



OH 
t 

R» 

I 

L-iSQ-l 

I 



(2a) 



(Si) 



R* 



(2b) 
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"R in the above-mentioned general formula (1a), (1b), (2a), and (2b) The straight chain shape 

of the carbon numbers 1-10, A branched state or annular alkylene group, R 2 - R 10 are the alkyl 
groups, the aryl groups of the carbon numbers 6-20, or the trialkylsilyl groups of the carbon 
numbers 1-6 which may be replaced with a hydrogen atom, the straight chain shape of the 
carbon numbers 1-20, and a branched state or annular fluorine atom. As for a halogen atom 
and m, 0<=n<=1 0 and o of 0<=m<=1 0 and n are 0<=o<=1 0 and 1 <=(m+n+o) <=1 0 X. ] 
Monomers for the method of polymerizing these monomers to generally raise above- 
mentioned solubility and adhesion the above-mentioned monomers and if needed. A 
polymerization reaction is performed mixing the monomers and solvent containing a hydroxyl 
group and an amino group, adding a catalyst, and heating or cooling depending on the case, in 
order to promote the bridge construction mentioned later. A polymerization reaction is 
governed by the kind of initiator (or catalyst), the methods (light, heat, radiation, plasma, etc.) 
of a start, polymerization conditions (temperature, a pressure, concentration, a solvent, an 
additive), etc. In this invention, the ionic polymerization (anionic polymerization) using the 
catalyst of the radical polymerization by radical reaction initiators, such as 
azobisuisobutironitoriru (azobisisobutyronitrile), alkyl lithium, etc. can perform in accordance 
with a conventional method. 

[0022]A high molecular compound which has a repeating unit shown in said general formula 
(3) - (9) can be obtained also by a following method. Namely, a carboxyl group which gives a 
repeating unit shown in said general formula (3) - (9), A monomer which has functional groups, 
such as a carboxylic amide group, a sulfone group, a sulfonic acid amide group, an alcoholic 
hydroxyl group, a phenolic hydroxyl group, or an amino group, is polymerized by an above- 
mentioned method, After obtaining a high molecular compound which has these functional 
groups, it can obtain also by making a compound expressed with a compound expressed with 
this, said general formula (1a), or (1b), said general formula (2a), or (2b) react. 
[0023]Polysaccharide which replaced a hydrogen atom of an alcoholic hydroxyl group of 
polysaccharide, such as cellulose in this invention, amylose, pullulan, and dextran, by a 
substituent expressed with said general formula (1) or (2), It can obtain by making a compound 
expressed with a compound or a general formula (2a) expressed with these polysaccharide 
and general formulas (1a), or (1b), or (2b) like the above react. A carboxyl group [ in / again / 
this invention j, a carboxylic amide group, a sulfone group, A low molecular weight compound 
of the molecular weights 200-2000 which have functional groups, such as a sulfonic acid 
amide group, an alcoholic hydroxyl group, a phenolic hydroxyl group, or an amino group, It can 
obtain by using a compound expressed with a compound or a general formula (2a) expressed 
with said general formula (1a) or (1b) like the above, or (2b). 

[0024]As one of the performances required of an a nti reflection film, it is mentioned that there is 
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no INTAMIKISHINGU with resist and that there is no diffusion of a low molecule ingredient of 
************ [Proc. SPIE Vol. 21 95, 225-229 (1994)]. In order to prevent these, a method of 
generally carrying out heat bridge construction by bake after a spin coat of an antireflection film 
is taken. Therefore, when adding a cross linking agent as an ingredient of an antireflection film 
material, a method of introducing a substituent of cross-linking into polymer may be taken. 
[0025]When examples of an usable cross linking agent are enumerated by this invention, a 
methylol group, an alkoxy methyl group, A melamine compound replaced by at least one basis 
chosen from an acyloxy methyl group, A compound including double bonds, such as a 
guanamine compound, a glycoluryl compound or an urea compound, an epoxy compound, a 
thioepoxy compound, an isocyanate compound, an azide compound, and an alkenyl ether 
group, can be mentioned. Although these may be used as an additive agent, it may introduce 
into a polymer side chain as a pendant group. 

[0026]When an epoxy compound is illustrated among said many compounds, tris (2, 3- 
epoxypropyl) isocyanurate, Trimethylolmethane triglycidyl ether, trimethylolpropane triglycidyl 
ether, TORIECHI roll ethane triglycidyl ether, etc. are illustrated. When a melamine compound 
is illustrated concretely, hexamethylolmelamine, A compound which one to five of 
hexamethoxy methylmelamine and hexamethylolmelamine pieces methoxymethyl-ized, and its 
mixture, A compound in which 1-5 of a methylol group of hexamethoxy ethylmelamine, hexa 
acyloxy methylmelamine, and hexamethylolmelamine carried out acyloxy methylation, or its 
mixture is mentioned. As a guanamine compound, tetramethylol guanamine, tetramethoxy 
methyl guanamine, A compound which 1-3 methylol groups of tetramethylol guanamine 
methoxymethyl-ized, and its mixture, A compound in which 1-3 methylol groups, tetramethoxy 
ethyl guanamine, tetra acyloxy guanamine, and tetramethylol guanamine, carried out acyloxy 
methylation, and its mixture are mentioned. As a glycoluryl compound, tetramethylol glycoluryl, 
Tetramethoxy glycoluryl, tetramethoxy methyl glycoluryl, A compound which 1-3 of a methylol 
group of tetramethylol glycoluryl formed into the methoxymethyl basis or its mixture, a 
compound in which 1-3 of a methylol group of tetramethylol glycoluryl carried out acyloxy 
methylation, or its mixture is mentioned. A compound which 1-3 methylol groups, tetra methylol 
urea, tetramethoxy methyl urea, and tetra methylol urea, formed into the methoxymethyl basis 
as an urea compound or its mixture, tetramethoxy ethyl urea, etc. are mentioned. As a 
compound containing an alkenyl ether group, Ethylene glycol divinyl ether, triethylene glycol 
divinyl ether, 1,2-propanediol divinyl ether, 1,4-butanediol divinyl ether, Tetramethylene glycol 
divinyl ether, neopentyl glycol divinyl ether, Trimethylolpropane TORIBI nil ether, hexandiol 
divinyl ether, 1,4-cyclohexanediol divinyl ether, pentaerythritol TORIBI nil ether, Pentaerythritol 
tetra vinyl ether, sorbitol tetravinyl ether, sorbitolpentavinyl ether, trimethylolpropane TORIBI nil 
ether, etc. are mentioned. 

[0027]Loadings of a cross linking agent in this invention have five to 50 preferred weight 
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section to all the pitch 100 weight section, and its ten to 40 weight section is especially 
preferred. If it is less than five weight sections, resist and mixing may be caused, and if 50 
weight sections are exceeded, the acid-resisting effect may fall, or a crack may go into a film 
after bridge construction. 

[0028]ln this invention, by reacting to a cross linking agent, an additive agent which has a 
hydroxy! group which promotes bridge construction can be added, or a hydroxyl group and an 
amino group content polymer component can also be introduced into a high molecular 
compound of this invention by copolymerization. As an additive agent which has a hydroxyl 
group, a various polyhydric alcohol and phenol low nuclide is mentioned. As a hydroxyl group 
or an amino group content polymer component, (24) can be mentioned from a following 
general formula (10). 
[0029] 



[Formula 10] 

(10) (11) 



(1 2) 


(1 3) 
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R lB 
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HO O 



(14) 

R 11 
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(1 7) 
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(2 2) (2 3) 



HO OH 
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R* 



- N- 
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R 3 
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I 

R M R 2 * 

| ^R« 
R S1 



19 24 26 

[- here, the alkyl group of the hydrogen atom or 1-4 carbon atoms from which R - R , R , 
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R , R - R differ identically or mutually, R , and R are divalent hydrocarbon groups with 
1-4 carbon atoms. ][0030]ln this invention, the acid generator for promoting the crosslinking 
reaction by heat further can be added. Anything can be added although an acid generator has 
what generates acid by a pyrolysis, and a thing which generates acid by optical exposure. As 
an acid generator, the onium salt of a following general formula (25), the diazomethane 
derivative of a formula (26), The griot KISHIMU derivative of a formula (27), a beta-keto 
sulfone derivative, a disulfon derivative, a nitrobenzyl sulfonate derivative, a sulfonic ester 
derivative, an imidoyl sulfonate derivative, etc. are mentioned. 

(R 32 ) b M + K " (25) 

28 

however, R — straight chain shape of the carbon numbers 1-12, and a branched state or 
annular alkyl group. An aryl group with 6-12 charcoal or an aralkyl group of the carbon 

numbers 7-12 is expressed, M + expresses iodonium and sulfonium, K " expresses non- 
nucleophilicity opposite ion, and b is 2 or 3. 

28 

[0031]Here, as an alkyl group of R , a methyl group, an ethyl group, a propyl group, a butyl 
group, a cyclohexyl group, a 2-oxocyclohexyl group, a norbornyl group, an adamanthyl group, 
etc. are mentioned. As an aryl group, a phenyl group, p-methoxypheny group, m- 
methoxypheny group, o-methoxypheny group, an ethoxy phenyl group, a p-tert-butoxy phenyl 
group, Alkoxyphenyl groups, such as an m-tert-butoxy phenyl group, 2-methylphenyl group, 
Alkylphenyl groups, such as 3-methylphenyl group, 4-methylphenyl group, an ethyl phenyl 
group, a 4-tert-buthylphenyl group, 4-buthylphenyl group, and a dimethylphenyl group, are 
mentioned. Benzyl, a phenethyl group, etc. are mentioned as an aralkyl group. As non- 

nucleophilicity opposite ion of K " , halide ion, such as chloride ion and bromide ion, Fluoro 
alkyl sulfonate, such as triflate, 1,1,1-trifluoroethane sulfonate, and nonafluorobutane 
sulfonate, Alkyl sulfonate, such as aryl sulfonate, such as tosylate, benzene sulfonate, 4- 
fluorobenzene sulfonate, and 1,2,3,4,5-pentafluoro benzene sulfonate, mesylate, and butane 
sulfonate, is mentioned. 
[0032] 

[Formula 11] 

N 2 (26) 
II 

R°-so 2 -c-so 2 -r« 

29 30 

(However, R and R express the straight chain shape of the carbon numbers 1-12, a 
branched state or annular alkyl group or an alkyl halide group, the aryl group of the carbon 
numbers 6-12, an aryl halide group, or the aralkyl group of the carbon numbers 7-12.) 

29 30 

As an alkyl group of R and R , a methyl group, an ethyl group, a propyl group, a butyl 
http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje7atw 7/21/2008 



JP ? 2002-107938,A [DETAILED DESCRIPTION] 



Page 15 of 26 



group, an amyl group, a cyclopentylic group, a cyclohexyl group, a norbornyl group, an 
adamanthyl group, etc. are mentioned. As an alkyl halide group, a trifluoromethyl group, 1 and 
1, 1-trifluoroethyl group, 1 and 1, 1-trichloroethyl group, a nonafluorobutyl group, etc. are 
mentioned. As an aryl group, a phenyl group, p-methoxypheny group, m-methoxypheny group, 
o-methoxypheny group, an ethoxy phenyl group, a p-tert-butoxy phenyl group, Alkoxyphenyl 
groups, such as an m-tert-butoxy phenyl group, 2-methylphenyl group, Alkylphenyl groups, 
such as 3-methylphenyl group, 4-methylphenyl group, an ethyl phenyl group, a 4-tert- 
buthylphenyl group, 4-buthylphenyl group, and a dimethylphenyl group, are mentioned. As an 
aryl halide group, a fluorobenzene group, a chlorobenzene group, a 1, 2,3,4, 5-pentafluoro 
benzene group, etc. are mentioned. Benzyl, a phenethyl group, etc. are mentioned as an 
aralkyl group. 
[0033] 

[Formula 12] 

R 36 R 37 

R M -S0 2 ~0-N = l: - — d=N-0-S0 2 -R 38 ( 2 7 ) 
35 36 37 

(However, R , R , and R express the straight chain shape of the carbon numbers 1-12, a 
branched state or annular alkyl group or an alkyl halide group, the aryl group of the carbon 
numbers 6-12, an aryl halide group, or the aralkyl group of the carbon numbers 7-12.) It may 

combine with each other and R and R may form cyclic structure, When forming cyclic 

^fi ^7 

structure, R and R express the straight chain shape or the branched state alkylene group 

of the carbon numbers 1-6, respectively. The alkyl group of R 35 , R 36 , and R 37 , The basis same 
as an alkyl halide group, an aryl group, an aryl halide group, and an aralkyl group as what was 

explained by R and R is mentioned. As an alkylene group of R and R , a methylene 
group, ethylene, a propylene group, a butylene group, a hexylene group, etc. are mentioned. 
[0034]When examples are enumerated as the above-mentioned acid generator, for example 
Trifluoromethanesulfonic acid diphenyliodonium, Trifluoromethanesulfonic acid (p-tert- 
butoxyphenyl) phenyliodonium, P-toluenesulfonic-acid diphenyliodonium, p-toluenesulfonic- 
acid (p-tert-butoxyphenyl) phenyliodonium, Trifluoromethanesulfonic acid triphenylsulfonium, 
diphenyl trifluoromethanesulfonate (p-tert-butoxyphenyl) sulfonium, Bis(p-tert-butoxyphenyl) 
phenyl trifluoromethanesulfonate sulfonium, Tristrifluoromethanesulfonate (p-tert- 
butoxyphenyl) sulfonium, P-toluenesulfonic-acid triphenylsulfonium, p-toluenesulfonic-acid (p- 
tert-butoxyphenyl) diphenyl sulfonium, P-toluenesulfonic-acid bis(p-tert-butoxyphenyl)phenyl 
sulfonium, P-toluenesulfonic-acid tris (p-tert-butoxyphenyl) sulfonium, nonafluorobutane 
sulfonic acid triphenylsulfonium, butanesulfonic acid triphenylsulfonium, 
Trifluoromethanesulfonic acid trimethyl sulfonium, p-toluenesulfonic-acid trimethyl sulfonium, 
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Cyclohexylmethyl trifluoromethanesulfonate (2-oxocyclohexyl) sulfonium, P-toluenesulfonic- 
acid cyclohexylmethyl (2-oxocyclohexyl) sulfonium, Trifluoromethanesulfonic acid 
dimethylphenyl sulfonium, p-toluenesulfonic-acid dimethylphenyl sulfonium, 
Trifluoromethanesulfonic acid dicyclohexyl phenyl sulfonium, Onium salt, such as p- 
toluenesulfonic-acid dicyclohexyl phenyl sulfonium, Bis(benzenesulphonyl)diazomethane, bis 
(p-tosyl)diazomethane, Bis(xylenesulfonyl)diazomethane, bis(cyclohexylsulfonyl) 
diazomethane, Bis(cyclopentylsulfonyl)diazomethane, bis(n-butylsulfonyl)diazomethane, Bis 
(isobutylsulfonyl)diazomethane, bis(sec-butylsulfonyl)diazomethane, bis(n-propylsulfonyl) 
diazomethane, bis(isopropylsulfonyl)diazomethane, Bis(tert-butylsulfonyl)diazomethane, bis(n- 
amylsulfonyl)diazomethane, Bis(isoamylsulfonyl)diazomethane, bis(sec-amylsulfonyl) 
diazomethane, Bis(tert-amylsulfonyl)diazomethane, 1-cyclohexylsulfonyl l-(tert-butylsulfonyl) 
diazomethane, 1-cyclohexylsulfonyl l-(tert-amylsulfonyl) diazomethane, Diazomethane 
derivatives, such as 1-tert-amyl sulfonyl l-(tert-butylsulfonyl) diazomethane, Bis-o-(p-tosyl)- 
alpha-dimethylglyoxime, Bis-o-(p-tosyl)-alpha-diphenyl griot KISHIMU, Bis-o-(p-tosyl)-alpha- 
dicyclohexyl griot KISHIMU, Bis-o-(p-tosyl)-2,3-pentanedione griot KISHIMU, Bis-o-(p-tosyl)-2- 
methyl-3,4-pentanedione griot KISHIMU, bis-o-(n-butanesulfonyl)-alpha-dimethylglyoxime, bis- 
o-(n-butanesulfonyl)-alpha-diphenyl griot KISHIMU, Bis-o-(n-butanesulfonyl)-alpha- 
dicyclohexyl griot KISHIMU, Bis-o-(n-butanesulfonyl)-2,3-pentanedione griot KISHIMU, Bis-o- 
(n-butanesulfonyl)-2-methyl-3,4-pentanedione griot KISHIMU, Bis-o-(methanesulfonyl)-alpha- 
dimethylglyoxime, bis-o-(trifluoromethane sulfonyl)-alpha-dimethylglyoxime, Bis-o-(1,1,1- 
trifluoroethanesulfonyl)-alpha-dimethylglyoxime, Bis-o-(tert-butanesulfonyl)-alpha- 
dimethylglyoxime, Bis-o-(perfluoro octanesulfonyl)-alpha-dimethylglyoxime, Bis-o- 
(cyclohexanesulfonyl)-alpha-dimethylglyoxime, Bis-o-(benzenesulphonyl)-alpha- 
dimethylglyoxime, bis-o-(p-fluorobenzenesulfonyl)-alpha-dimethylglyoxime, Griot KISHIMU 
derivatives, such as bis-o-(p-tert-butylbenzenesulfonyl)-alpha-dimethylglyoxime, bis-o- 
(xylenesulfonyl)-alpha-dimethylglyoxime, and bis-o-(camphor sulfonyl)-alpha- 
dimethylglyoxime, 2-cyclohexylcarbonyl 2-(p-tosyl) propane, beta-keto sulfone derivatives, 
such as 2-isopropylcarbonyl 2-(p-tosyl) propane, Disulfon derivatives, such as diphenyldisulfon 
and dicyclohexyl disulfon, Nitrobenzyl sulfonate derivatives, such as p-toluenesulfonic-acid 
2,6-dinitrobenzyl and p-toluenesulfonic-acid 2,4-dinitrobenzyl, 1,2,3-tris(methane sulfonyloxy) 
benzene, 1 ,2,3-tris(trifluoromethane sulfonyloxy) benzene, Sulfonic ester derivatives, such as 
1.2,3-tris(p-toluenesulfonyloxy) benzene, Phthalimideyl- triflate, phthalimideyl- tosylate, 5- 
norbornene 2,3-dicarboxyimide yl- triflate, Although imidyl- sulfonate derivatives, such as 5- 
norbornene 2,3-dicarboxyimide yl- tosylate and 5-norbornene 2,3-dicarboxyimide yl- n-butyl 
sulfonate, etc. are mentioned, trifluoromethanesulfonic acid triphenylsulfonium, Diphenyl 
trifluoromethanesulfonate (p-tert-butoxyphenyl) sulfonium, Tristrifluoromethanesulfonate (p- 
tert-butoxyphenyl) sulfonium, P-toluenesulfonic-acid triphenylsulfonium, p-toluenesulfonic-acid 
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(p-tert-butoxyphenyl) diphenyl sulfonium, Onium salt, such as p-toluenesulfonic-acid tris (p- 
tert-butoxyphenyl) sulfonium, Bis(benzenesulphonyl)diazomethane, bis(p-tosyl)diazomethane, 
Bis(cyclohexylsulfonyl)diazomethane, bis(n-butylsulfonyl)diazomethane, Bis(isobutylsulfonyl) 
diazomethane, bis(sec-butylsulfonyl)diazomethane, Bis(n-propylsulfonyl)diazomethane, bis 
(isopropylsulfonyl)diazomethane, Griot KISHIMU derivatives, such as diazomethane 
derivatives, such as bis(tert-butylsulfonyl)diazomethane, bis-o-(p-tosyl)-alpha- 
dimethylglyoxime, and bis-o-(n-butanesulfonyl)-alpha-dimethylglyoxime, are used preferably. 
The above-mentioned acid generator is independent, or can also use one sort combining two 
or more sorts. 

[0035]Loadings of an acid generator have 0.2 to 15 preferred weight section to all the base 
resin 100 weight section, and it is preferred to consider it as 0.5 to 8 weight section especially. 
In their being less than 0.2 weight sections, there are few acid yields at the time of exposure, 
bridge construction efficiency may be inferior, and if 15 weight sections are exceeded, 
preservation stability may deteriorate. 

[0036]A base compound can also be added in order to carry out pattern reform when the 
preservation stability of an antireflection film is raised or it becomes an undercut profile by a 
positive resist. As such a basic compound, the fatty amines of the first class, the second class, 
and the third class. Mixed amines, aromatic amine, heterocyclic amine, a nitrogen-containing 
compound that has a carboxyl group, Although a nitrogen-containing compound which has a 
sulfonyl group, a nitrogen-containing compound which has a hydroxy group, a nitrogen- 
containing compound which has a hydroxyphenyl group, an alcoholic nitrogen-containing 
compound, an amide derivative, an imide derivative, etc. are mentioned, especially fatty amine 
is used suitably. When examples are enumerated as the above-mentioned basic compound, 
as first-class fatty amines, Ammonia, methylamine, ethylamine, n-propylamine, 
isopropylamine, N-butylamine, isobutyl amine, a sec-butylamine, a tert-butylamine, 
Pentylamine, tert-amyl amine, cyclopentyl amine, Hexylamine, cyclohexylamine, heptyl amine, 
octyl amine, They are illustrated by nonyl amine, decyl amine, dodecyl amine, Sept lies amine, 
methylenediamine, ethylenediamine, tetraethylenepentamine, etc., and as fatty amines of the 
second class, Dimethylamine, diethylamine, di-n-propylamine, diisopropylamine, Di-n- 
butylamine, diisobutylamine, a di-sec-butylamine, Dipentylamine, JISHIKURO pentylamine, 
dihexyl amine, dicyclohexylamine, Diheptylamine, dioctyl amine, dinonyl amine, didecyl amine, 
didodecyl amine, JISECHIRU amine, N,N-dimethylmethylenediamine, N,N- 
dimethylethylenediamine, N,N-dimethyltetraethylenepentamine, etc. are illustrated, As fatty 
amines of the third class, trimethylamine, triethylamine, Tri-n-propylamine, triisopropyl amine, 
tri-n-butylamine, A TORIISO butylamine, a tri-sec-butylamine, tripentylamine, Tricyclo 
pentylamine, trihexyl amine, tricyclo hexylamine, Triheptyl amine, trioctylamine, TORINO nil 
amine, tridecyl amine, Tridodecylamine, Tori Sept lies amine, N.N.N'^'-tetramethyl 
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methylenediamine, N.N^'.N'-tetramethylethylenediamine, N,N,N',N'-tetramethyl 
tetraethylenepentamine, etc. are illustrated. 

[0037]As mixed amines, dimethylethylamine, methylethyl propylamine, benzylamine, 
phenethylamine, benzyldimethylamine, etc. are illustrated, for example. As an example of 
aromatic amine and heterocyclic amine, an aniline derivative (for example, aniline, N- 
methylaniline, and N-ethylaniline.) N-propylaniline, N.N-dimethylaniline, 2-methylaniline, 3- 
methylaniline, 4-methylaniline, ethylaniline, propylaniline, Trimethyl aniline, 2-nitroaniline, 3- 
nitroaniline, 4-nitroaniline, 2,4-dinitroaniline, 2,6-dinitroaniline, 3,5-dinitroaniline, Diphenyl (p- 
tolyl) amine, such as a N,N-dimethyltoluidine, Methyldiphenylamine, a triphenylamine, a 
phenylenediamine, naphthylamine, diaminonaphthalene, and a pyrrole derivative (for example, 
pyrrole.) 2H-pyrrole, 1-methylpyrrole, 2,4-dimethylpyrrole, oxazole derivatives (for example, 
oxazol.), such as 2,5-dimethylpyrrole and N-methylpyrrole Thiazole derivatives (for example, a 
thiazole, isothiazole, etc.), such as an isoxazole, imidazole derivatives (for example, imidazole, 
4-methyl imidazole, 4-methyl-2-phenylimidazole, etc.), a pyrazol derivative, a furazan 
derivative, A pyrroline derivative (for example, pyrroline, 2-methyl-1 -pyrroline, etc.), a 
pyrrolidine derivative (for example, pyrrolidine, N-methylpyrrolidine, and pyrrolidinone.) 
Imidazoline derivatives, such as N-methyl pyrrolidone, an imidazolidine derivative, a pyridine 
derivative (for example, pyridine, methylpyridine, and ethylpyridine.) Propylpyridine, 
butylpyridine, 4-(1-butylpentyl) pyridine, Lutidine, trimethyl pyridine, triethylpyridine, 
phenylpyridine, 3-methyl-2-phenylpyridine, 4-tert-butylpyridine, Diphenylpyridine, 
benzylpyridine, methoxy pyridine, and butoxypyridine, Dimethoxypyridine, 1-methyl-2-pyridone, 
4-pyrrolidinopyridine, 1-methyl-4-phenylpyridine, 2-(1-ethylpropyl) pyridine, Pyridazine 
derivatives, such as aminopyridine and dimethylamino pyridine, a pyrimidine derivative, a 
pyrazine derivative, a pyrazoline derivative, a pyrazolidine derivative, a piperidine derivative, a 
piperazine derivative, a morpholine derivative, indole derivatives, an isoindole derivative, a 1H- 
indazole derivative, an indoline derivative, and a quinoline derivative (for example, quinoline.) 
Isoquinoline derivatives, such as 3-quinolinecarbonitrile, a cinnoline derivative, A quinazoline 
derivative, a quinoxaline derivative, a phthalazine derivative, a purine derivative, A pteridine 
derivative, a carbazole derivative, a phenanthridine derivative, an acridine derivative, a 
phenazine derivative, a 1 ,10-phenanthroline derivative, an adenine derivative, an adenosine 
derivative, a guanine derivative, a guanosine derivative, an uracil derivative, an uridine 
derivative, etc. are illustrated. 

[0038]As a nitrogen-containing compound which has a carboxyl group, For example, 
aminobenzoic acid, Indore carboxylic acid, an amino acid derivative, for example, nicotinic 
acid, an alanine, arginine, aspartic acid, and glutamic acid. A glycine, histidine, isoleucine, 
glycyl leucine, leucine, Methionine, phenylalanine, threonine, lysine, 3-amino pyrazine 2- 
carboxylic acid, As a nitrogen-containing compound which a methoxy alanine etc. are 
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illustrated and has a sulfonyl group, 3-pyridinesulfonic acid, As a nitrogen-containing 
compound which p-toluenesulfonic-acid pyridinium etc. are illustrated and has a hydroxy 
group, a nitrogen-containing compound which has a hydroxyphenyl group, and an alcoholic 
nitrogen-containing compound, 2-hydroxypyridine, amino cresol, 2,4-quinolinediol, 3-lndore 
methano RUHIDO rate, monoethanolamine, diethanolamine, Triethanolamine, N- 
ethyldiethanolamine, N,N-diethylethanolamine, Tri-isopropanolamine, 2,2 , -imino diethanol, 2- 
aminoethanol, 3-amino-1-propanol, 4-amino-1-butanol, 4-(2-hydroxyethyl) morpholine, 2-(2- 
hydroxyethyl) pyridine, 1-(2-hydroxyethyl) piperazine, 1-[2-(2-hydroxyethoxy) ethyl] piperazine, 
piperidine ethanol, 1-(2-hydroxyethyl) pyrrolidine, 1-(2-hydroxyethyl)-2-pyrrolidinone, A 3- 
piperidino 1,2-propanediol, a 3-pyrrolidino 1,2-propanediol, 8-hydronalium KISHIYURO lysine, 
3-KUINUKURIJI Norian, 3-TOROPA Norian, 1-methyl-2-pyrrolidineethanol, 1-aziridineethanol, 
N-(2-hydroxyethyl) phthalimide, N-(2-hydroxyethyl) isonicotinamide, etc. are illustrated. As an 
amide derivative, a formamide, N-methylformamide, N.N-dimethylformamide, an acetamide, N- 
methylacetamide, N,N-dimethylacetamide, propionamide, benzamide, etc. are illustrated. A 
phthalimide, Succin imide, maleimide, etc. are illustrated as an imide derivative. 
[0039]lf a compound, an acid generator, a cross linking agent and a bridge construction 
promotion additive agent containing a substituent which contains the aforementioned silicon 
atom as an usable organic solvent in an antireflection film material of this invention, other 
additive agents, etc. dissolve, there will be no restriction in particular. When the examples are 
enumerated, ketone;3-methoxybutanol, such as cyclohexanone and methyl-2-amyl ketone, 3- 
methyl-3-methoxybutanol, 1-methoxy-2-propanol, Alcohols, such as 1-ethoxy-2-propanol; 
Propylene glycol monomethyl ether, Ethylene glycol monomethyl ether, propylene glycol 
monoethyl ether, Ethylene glycol monoethyl ether, propylene glycol wood ether, Ether, such as 
diethylene glycol dimethyl ether; Propylene-glycol-monomethyl-ether acetate, Propylene glycol 
monoethyl ether acetate, ethyl lactate, Ethyl pyruvate, butyl acetate, 3-methoxy methyl 
propionate, 3-ethoxyethyl propionate, acetic acid tert-butyl, propionic acid tert-butyl, Ester 
species, such as propylene-glycol-monomethyl-ether acetate and propylene glycol monotert- 
butyl ether acetate, is mentioned, and although the mixed use of these one sort or the two 
sorts or more can be carried out, it is not limited to these. In this invention, diethylene glycol 
dimethyl ether, 1-ethoxy-2-propanol, ethyl lactate, propylene-glycol-monomethyl-ether acetate, 
and these partially aromatic solvents are preferably used also in these organic solvents. 
Loadings of a solvent have 500 to 10,000 preferred weight section to all the base resin 100 
weight section, and it is preferred to consider it as 1,000 to 5,000 weight section especially. 
[0040] 

[Example]This invention is not limited by these statements, although a synthetic example, the 
example of a polymerization, and an example are shown and this invention is explained 
concretely hereafter. (Me in the following chemical formulas shows a methyl group) 
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[0041](Composition of the silicon content monomers 1-3) 
[Formula 13] 
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In accordance with the following synthesizing method, 1 of silicon content monomer and 3-tris 
(trimethylsilyl) silylpropyl methacrylate was compounded by having used tris (trimethylsilyl) 
Silang as the starting material, and this was made into the monomer 1. Tris (trimethylsilyl) 
Silang of the starting material of the monomer 1 was changed into the dimethyltris 
(trimethylsilyl) silylsilane, it changed into the silicon content monomer 2 and the nonamethyl 
cyclopentasilane, and the silicon content monomer 3 was compounded. 
[0042]( Example of polymerization) 

(Polymerization of the polymer 1 - the polymer 5) The above-mentioned monomer 1 in a 500- 
cc flask 30 g, After dissolving 10 g of hydroxyethyl methacrylate, and 5 g of methyl 
methacrylate in 120 ml of toluene and fully removing oxygen in a system, 0.74 g of initiator 
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azobisuisobutironitoriru was taught, temperature up was carried out to 60 **, and the 
polymerization reaction was performed for 24 hours. In order to refine the obtained polymer, 
the polymer obtained by filling methanol with a reaction mixture was settled. The obtained 
polymer is melted in acetone, and the polymer was separated and dried after repeating twice 
operation of pouring into 5 I. of methanol and settling polymer. Thus, the weight average 
molecular weight of the co-3-tris(trimethylsilyl) silylpropyl methacrylate co-hydroxyethyl 
methacrylate co-methyl methacrylate of the obtained 23-g white polymer is 9,800 g/mol by light 
scattering measurement, It has checked that a degree of dispersion (=Mw/Mn) was a polymer 
of 1.90 from the GPC elution diagram. The polymer 2 was obtained in the similar way except 
[ all ] having changed the monomer 1 in the method of polymerizing the polymer 1 into the 
monomer 2. The polymer 3 was obtained in the similar way except [ all ] having changed the 
monomer 1 in the method of polymerizing the polymer 1 into the monomer 3. The polymer 4 
and 5 was obtained in the similar way except [ all ] having changed the preparation ratio of the 
monomer 1 in the method of polymerizing the polymer 1 , hydroxyethyl methacrylate, and 
methyl methacrylate. 
[0043] 

[Formula 14](The polymer 1 - polymer 5) 
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[0044](EXAMPLE) The silicone polymer shown by the polymer 1 - the polymer 5, AG1, the 
acid generator shown by 2 (refer to ** 15), and the cross linking agent shown by CR 1 and 2 
(refer to ** 15) are dissolved at a rate shown in Table 1 into the solvent containing FC-430 
(made by Sumitomo 3M) 0.01 % of the weight, The antireflection film solution was prepared by 
filtering with the 0.1 -micrometer filter made of fluororesin, respectively. The antireflection film 
solution was applied on the silicon substrate, it carried out at 200 ** for 60 seconds at 100 **, 
bake was carried out in the order for 60 seconds at 100 ** for 90 seconds, and the 
antireflection film of 100 nm of thickness was formed (it calls for short the following BARC 1-7). 
In quest of the refractive index (n, k) of BARC 1-7 in the wavelength of 193 nm, the result was 
shown in Table 1 by the spectrum ellipsomter of the saw plastic company. Next, the resist 
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liquid 1-3 for ArF which consists of resist polymer 1-3 (refer to ** 16) for ArF and acid generator 
PAG1 (refer to ** 16), a base additive agent, and a solvent by the presentation shown in Table 
2 was prepared. This resist liquid was applied on the silicon substrate in which the above- 
mentioned antireflection film BARC 1-7 is formed, bake was carried out for 60 seconds at 100 
**, and the resist film layer of 350 nm of thickness was formed. Subsequently, it exposed with 
the ArF smallness field exposure device (NIKON CORP. make;NA0.55, sigma0.8), bake (PEB) 
was carried out for 90 seconds at 1 10 **, negatives were developed in tetramethylammonium 
hydroxide (TMAH) solution 2.38% of the weight, and the pattern of the positive type was 
obtained. The pattern shape of 0.15micromL/S of the obtained pattern was observed, and 
neither skirt length nor an undercut ** INTAMIKISHINGU phenomenon occurred near the 
substrate, but it checked that the rectangular pattern was obtained. 
[0045] 

[Formula 15] 
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(ArF Resist Polymer 1) 
(bl=0.40. (11=0.40, Mw=8,800) 
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(ArF Resist Polymer 2) 

(d2 = 0.50, e=0.50, Mw=8,3O0) 



CArF Resist Polymer 3) 

(b2 = 0.40, d2=0.60, Mw- 18,300) 



PAG 1 




[0047]Subsequently, the dry etching resistance test was done. First, the same antireflection 
film (BARC 1-7) as what was used for said refractometry is produced, By the presentation 
shown in Table 2 like the above, prepare resist liquid and as an etching examination by CHF / 
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CF 4 system gas of these antireflection films and a resist film, Using Tokyo Electron, Ltd. make 

dry etching system TE-8500P, the antireflection film before and behind etching and the 
thickness difference of resist were measured, and the result was shown in Table 3. An etching 
condition is as being shown below. 

Chamber pressure 40PaRF power 1.300W gap 9mmCHF 3 gas mass flow 30 ml/minCF 4 gas 

mass flow 30 ml/minAr gas mass flow 100 ml/min time 10 sec [0048] 
[Table 1] 
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[0049] 

[Table 2] 
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[0050] 
[Table 3] 
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[0051 ]As shown in Tables 1 and 3, k value of a refractive index is 0.3 or more, and is only an 
absorbancy index which can demonstrate sufficient acid-resisting effect, and any BARC is [ the 
speed of dry etching ] a speed quick enough compared with resist. It was admitted that the 
resist shape after patterning was also good. 
[0052] 

[Effect of the InventionJThis antireflection film has only an absorbancy index which can 
demonstrate sufficient acid-resisting effect by obtaining an antireflection film with quick etching 
speed highly [ etch selectivity ] to resist by this invention, and the resist shape after patterning 
is also good. 

[Translation done.] 
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fi^<7)^fi<75M?feSfkt, fiMBfboat^ 1 1 fee 

tM-->3>W-> -+m%£M i<z St. ui-p^S 

[ooo4] ±«aaaR#ti»itiu±, 
w*«±, u v x h <Dmiirm<o¥mfitfmm<)x~&2> t $ 

tL, K r FT'fflv^ttTV^.-K'J t Kn + yXf 
Ol/y'^1- (Omfi^ 1 . 8T1i, 1 . 3 4 ^Slf* 
A r Fi:ffli/>P>tLTW-5,iSM-7 7 "j;WUvX h 
6T(±. S2Bfl[**l. 2 7T**4 0 Z<Oln 

% vim * -& *t#i± , » < - 7 ju ^ o 

* f ^Hg «r 7^ d -fc X flij H*?IJ X'tb h tz * , 

i-*t, JBflrSSj&^SOU KrFflil. 4 2*ft, A 
rFi:Uv»tlil. 5tJf*<75ltt iio w(7>^i6K r F 
')v?-7 7^-T% 0. 2 0 /« m\:XT0>'<9-->y* 

ifett5esato«w P ^. 4 c t fi*x- # 4 < ft o T t> 
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5 

4 e ArFi:M>tii, HirlESa»;i <0. ±*EttlWjh 

fc, Uv* HOT*t:Rltl»jLK*«< 

[0 0 0 5] UvX hcOTltilOSWISiiB^li. f«T# 

# V -> »; 3 > -t»r ;u 5 - -7 a £(n&WM : £M<r>tgi j kx~ 
i±, *a*JBW* (ntt) . iSftlSlfc (kit) ottftt 

i %WTKft*-e* , i ftfl***at4: t 

j4*-C£4„ Wxlf. PvXFff)J|jT$#l. 8 t LT, 
BMS2 4 8 nm, n = 1 . 5, k = 0. 55, BUI 
5 5nm-Cftiilf, JRtt^O. 5%J3lTi:i4 (13 1 

tf>> 5 0-6 0 nmOm—J&illlitntS 

* ±»f r es±t?OBt*Se»i iVfx. ?>y*--7 
*it*l**>tz#&mk3*Ztir^&i>* (ftfflW-i 0-6 
9072) , s<- *mm<ofr : ?-M:tf& < & at, xf> 

§ 4 <r> (lifctfcWiSS S Offi*»a*KR5£ £ tt4 t ^ 
[0 0 0 6] RMP*JhM<75liI(P*)¥< LT, K 

<7>mm (1 0 OnraW) SrJEffl-ri^rttjJ 1 — 

hut-, ? f, ttoawioTusii'is^, awR 

*ri*i89!ffllOg|l*55-rtftt A/2 n (A :«j6«fi, n : 

*£Jcffc-f4fc*!>K, «r»4:|S]»Rltl»jh»<0iWESrl 
0 0 nm^OffBU-i-idZ'S^io 
[0 0 0 7] RWI*jhit<0«-»l±, *M8*fc*«*U* 
J?lJT*#4 0 «S3itiS iONBrC\ x^tT^-T 

* > ^<0H«f**/hS t^fij.*****^ SI«j&«IStt$:fc 
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6 

ht*(i7>/-* y h"/D7?'f ;nr& "9 *>1-v»i:^ 

t 4.#.*«fij a-c* •) , # < * 

7-6 9 6 1 lffiilE«tf)y7xZ».7< >fgjg#:fc 
* r-* t KJEtt ->« 9 5 >®m 1 7 * 

2 9 4 6 8 0 -§-IEttO**-7 U >I$&S£-ftt v 7 5 
>SIR*#J<05I&!», ^fM¥6 - 1 1 8 6 3 1 ^-fi*E 

■g-*rr-& *><0, !RfB3¥6 - 1 1 8 6 5 6-^setfe<??*^+* 

> t ^ # t "Rjtat * h —frf-n t-*i- « r ^ 

'J/Pffll^-Xl, #Pif 8-8 7 1 1 5 -SHE® CD ^ 
<T>, 4tS¥ 8 - 1 7 9 5 0 9 -f-fS*cC0* - 'J e*^. ;u 7 ^ ^ 

t)D. *4v»Ji#';-7-U««*i: LTi»A1-4*ft^?f 
oTv>4 0 L^L> ®3t^J<7)# < 7^#i£3^ *4vMi 
2a$S-§-**i-4f-:i6, nl^JOv^PU «toT Ky-fi 
•y f - > ^It1475 ? iS U v X h t <r> K 9 < -x. -y * v f 

->*x K0x.y^>^St14*MS:Ti-4o HlraiCOjl 
30 i}, R*MWjhl*<OBtW'{>-?-^Iif*<-e§4v»fcv>-7|BI 
l{)*4o icofjsy, Ji-yf->i> r (±^J*ffl®T-ab'9> 

^>^Xtf- K^v^*tl»jt^ s *rt'b^TV^4o R 

(kf) (ZiJV^TO. 5 Btrf*T-*>4Cl t^-> 5 u--> 

iR^JA^W^ttrv^o K r FT-li# tcr > h7-t> 
ffl, ArFT'li7x-WI*?ilt^4o L^L, 

40 Btt4£#-f4g&*T'fc*lK ^-f h£-£Z: 
^U-7-/\* y ^**->*T^ U ;U^t'c0i y-f->y- _ iSt14 

*4o -7j, -^(Z, ^*«:#tr#fl-J±, yuyfh<Oif 

cTi7f> y-*<0S«?Jt«r?HSWl^li)4w 1 73 ? T-# 4 
t#x.f>iUt^ 0iJxlf, 7i-*l7)^y? r yh? 
it Jt # 'J > 7 > 1 1" 4 K r F BftfiJ CORttPSlhR 

so mzfflw- 11-60735 -e&mzti&^x- y^>ym 
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[0 0 0 8] 

[&WjW»jfcLJ:-7 ti-4«Hl *%H4*J*gt L J: ^ £ 
[0 0 0 9] 

[«fflt»fti-4fc*0^a] *»W#<bl±» ±IB»H 

*«ffti-*fc*i-«i*«»tLfc*ii*, its?— ast <7ig£- 
A r F«*«*#iSU5fiv»iRJ|X**-f BP*>, A 
rF (19 3nm) (Zio^TIi, #>)•> 7 > IZ 

5>> T-b-7V7>, ^ > 9 V 7 > & £*£> "> 7 sWrfC*- 

x-yf->^a«5JtO*v»S»l»JtlR* t »f>tt, 4£, /< 

? - - > 7-'&<n i/vxh ^ <> Aff -c* * i t £ maj l 

*Ml*^Lfc„ BP*>. #»9§l±TIE-«:5$; (1)4 
fctt (2) -r3E§*v*flHfe«**i-4ffc^-!»*-g-#i-* 

[ffc4] 



R 3 



I 



R 2 



R 1 



-Si] Si P ii— I 

IJ o I L I J. 



( 1 ) 



R^Si^R 9 



R' 



[ft 5] 

i. 



r— Si< 
R 3 



(2) 



70 



20 



50 
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S 

[zzx\ R'liDMRftl- 1 O^ISItt, frWrtkitzlt 
»7J^U>i, R 2 ^R 10 I±*«^, ^#&1 
- 2 0 <0i£§H*, frtttt i (iSiHKO 7 y * Rt^-CBlft 

^afe4/clij^*Stl - 6 0 b >; 7 ^dr;u v"J ;u^T* 

^ mliO^milO, n (i 0 S n :£ 1 0 , oliO^o 
SI 0, IS (m+n + o ) SI 0 T' £>-?>] 
[0 0 10] SEC, *ftWli-fe&. ( 1 ) 4fc«i (2) 
T-a $ *i 4 ft i *r-f 4 f fc*» **, * * * * v * £ , 
*;i"f^S7< Ki« x;i/*>S7 5 K 

5 ;i<oi *><o^»rtL^iai^ji2«JU±sr^ri--5ft 

Cix'bO^OTK^lET-Sr, (1) 
ifctt (2) -easjiiUft^iftLfcft^j-e** 
SltKitiWt-*i)> Ii:, #1691 (* -tea*: (l)i 
fcli (2) ■C3ESft.*«lft***-r-6ffc^ft* t , ft OS 

tmt * *■* ^ *&T4frfrwe* s RitisiL«t*ra-e* 

SJ53-^k^-WO^i5iIL*fi^Tia-^ (3) , 
(4) , (5) , (6) , (7) , (8) , (9) T* 

le-fl^ (i) itzit (2) -c&sftaftifc***-*-* 

ft'S-tt**^* 200-2, 000 (D{&fi-=F-1ti?®X$> 

[0011] 
lit 6] 



40 
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(6) 



(7) 



30 



(8) 



[CCT\ Ali— (1) ifcli (2) -C^Sfi&fi 
Biiffi*JKdPi^(±-NR- -J6 (R-(i**» 
?\ KaSK^ ft 1 - 4 07^*^J6t?*4) , R n -R 
16 (i*m^^t tzltt+fr&imL, R 1 7 , R 18 (±7KS? 



(5) 



[0 0 12] It:, (A) tfBi*5^ffc**t 

fciiffi^f usnx_r, (B) W«»#k (O 
*«#k (D) ttft^#J^&ft&2ttM0S4tB!rjhK# 

[0 0 13] ( 1 ) ifctt (2) T«S 

34^c^***^)HStt, BP*>. 5ttfcK. Jiii^ 

7>«*^>^> h 'J -7- 1 LTI±. tf'j 

- ti t t T- ta < ^ y t - ^ :* ij - & £*<7) fftfr^H fc-fr W 
[0 0 14] 

(1) ifz\t (2) -C*Six&lHft»«:*i-&ft^»* 
[ft 7] 
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R 

5 — Si\ Si P li— i R 4 

L|J . A _ L I J » 



R 2 



Rcli_I]R 6 R 3 



(2) 



[ft 8] 

i— Si<— r 
R* 

— (Si>-5 



[0 0 15] — tt5S(l), (2) K£v»T, RMiR 

R 2 -R 10 !i*3gJjF,iS ftjRSc l - 2 o <nmm, 

7 KXft6 - 2 0 or V - fcliRSfft 

1 - 6 O h 'J 7^^^ > 'J A-*-t*£>4<> m(± 0 SmS 1 
0, nliOSn^lO, o li 0 =S o S 1 0 , 1 =£ (m+ 
n + o) S 1 0f*4] 

[0 0 1 6] *ft93t=git«— ISA (1 ) (2) 

(3) - (9) (Cg5i-«l)«L*ta:«:*1-4ttfl' ; f-ft^ 
V&i*mfZ>^ttfX-$Z, a -jfts* (3) - (9) KJ3V» 

r 17 , R i8 (±*^n?-i^(i^ss!ci -&<vmm, # 

•fVT'fA'S, tert-fWi, ->^n^Jf-> 
->?n-^>-^;l^ 2 -^f-;U's+ v;Pig, n- 

T-I±&v>„ mrie-^ (3) - (9) X'TjiZixZm*) il 

g££i£l±7 5 /2t^O-BHg***1-**"U ?7? M 
-f'J7? 'J U ^ * * M )H7 S h\ 'J 

SC (1) ttzli (2) T-S^ilitMtfftLfciSS- 

?-f i tin. mm *) m l^s * 2 »a±* <b & 4 

**«-**^lf 4 w t a*-c# 4„ 
[0017] **WOEi«SjhBt#fl-^iJv>TJi, 

fca, frie-tesS: (3) - (9) <om*)i&Lmmzimx. 



(1) 



t\ 7? "J A-i7)^*xXT^K 7i"Jo;pJJK 

Hfc(t4mrfS-^ (3) - (9) <0J* •) jg Lm&OJt 
$(± 10-9 5-=e^%, fiFt L < l± 2 0 - 9 OtWC 

£>4 0 1 o-=e;u%*slt?ab4 tqRJR*vh$ <^i) N 

4 1 arms t ; mm i <k C 4 £ t A f £> 4 o 
[0018] *»wuiJv»Ttt, Arte— tesS (3) - 

(9) tc^i-«»)igLJ|ia«:*i-4]e5«^-ifc#*<Offe 
-b ;u n — x % r^n-x, -ffr*7~s^ f+x^> 

(1) itzit (2) ■C«StL4«ft*-C*»Lfc#IS« 

fcttffl t* J -e#4o tfrse-J&sS; (D 

tfcii (2) t , *£*L4«8l£UJ:4«fS LvMt&JKta 

1 0 - 9 5*JU%t?* ^ s <t OflFi L< l±2 0-9 0 * 
;u%T*&4 0 

[0019] *f§H^(;j3^rii. 3Etz, -hks: (l) i 

/c(± (2) -C*?*L*ll»l6t*i-4ft^t Lt, * 

50 SS^if»l±7 5 /Sf(7)f^^#tl»^l2 0 0 - 

2 0 0 0<Ofifc^aft'&-i»O'&||6'*O**R( ; f-S:— tea* 
(1) ffc(± (2) ■C*«$tL41tmifet?g^Lfc1B:^ 

t Kn + ->7> h 7-b>, *f3-)K t*n**n- 
7^-7>^>*^^->®c^OTK®*i?t 

i±* ^.-K+ i/^aeoTKasat^sriwrE— ( 1 ) * fc« 

(2 ) •CfE$*t4«**-C(llftLfcfb*» i S:*if4C t 
* ? T-^4 0 

40 [0 0 2 0] ^f§^t-i3tt4-)is:^: (i) ifcti (2) 

Mz-ti. TlSi;^7Jffi^^tf4^i:^T-#4^ ^ix 
f>UR5cS*t4fcOT-(±4v». BtrlS-^ (3) - 

x;u*>g|75K^ 7;u3-;u14tK 

4 -=e J -7 - f tz (± i ti <b Of h£^0— ST) ^ / a n Y > 
flK^-CUft Tfe-feiS: (la) ttzlt 
50 (lb) X-m ? iX&it&m i t-z (iTta-fi^ (2a) i 
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<k m-t6& (i) itzii (2) -esisn 

[0 0 2 1 ] 
[fk9] 



OH 




(la) 



R 2 



(ib) 



R 9 



R 6 R 3 



OH 
I 



R 2 



R a 

I 

>— (Si> 

L. 

X 

i. 

I 

■ Si< 
R* 

1 — (Si)-^ 



(2a) 



R 2 



(2b) 



r±K-te5S (la), (lb), (2a), (2b) 

1-20 <vmm. ft-aava tzitw^y -/mm^-em 
-;u*i ^tl^Kc l ~ 6 o h 'j y -> >J ^*r-* 

4 C Xt±/M3^->jgf^ mliO^m^l 0, nliOSn 
SI 0, oliOSoSl 0, IS (m+n + o) SI Of 
*>4 0 ] 



(8) 1#M 2002-107938 

aS. WgCIc. t itt»Oi&JiM4*»S*tt «r±lf 4 /c *6<7) 

* v - * , H U 4 «« * ffiit i" 4 )t * 
7^«^tti^/7-itiiti^L > 

ft (a*, ftK, ?£ioW i^Ciott 

E£*l4 0 ^f&^Cfc^Tti, AIBN (7'/k'XY7 

# y f^Ai fc'oftbii £ ffl v> -f * > 

-c#40 

[0 0 2 2] i fc, l»fc-)B5£ ( 3 ) - ( 9 ) K^-fl* 

t»*Ct^l4, BP*>, TWIE-ttS: (3) - (9) 
t-^-r^l i) ii L*Et4ii* * ;u*"> 

K7 5 KH, x;u*>&, x;u*>i£y$ KH> T>va 

20 1jtg*£*f 4*/ v-^rifeo^ST-l^LT, Hi 

-ttS (la) * fcli (lb) ■?*S*l4fl:*1&*fcl± 
lWK— *SS (2 a) ifcti (2 b) -C-^$ix4fk-g-^t 

[ 0 0 2 3 ] *|§B^ici5(t4-t:;un-x, y$n-x, 

RafeO^ftR^SrlBE— tt* (D (2) T*«$ 

*i4««*T«»Lfc£*9ll±, ±E£I"]«U::> Cft^ 
<^#tSt-M (1 a) ifcli (1 b) -C*SE£*L4fk 
50 #»ffcJ4— IR^: (2 a) ifc(± (2b) -CSStLfclt 

i/c, ^l§B^UiJ(t4*;u**^->;uS, #;w**>i£y 5 
Xi^>i7 5 Kg, y;un-;M4 

**1-4^s2 0 0-2 0 0 0<7)f£^»ft^t, 
±Etn»«rE-«:* (la) itzli (lb) T**?n 
4ffc#-»ifctt— «5fc (2a) *7t(± (2b) T-*£;ft 

[0 0 2 4] RI«*iLfllUK#3fi.4ttte«>-oi: L 
■#0 t« 1/y'x h £<7M s. > ?'tf%\,*Z t . 

[Proc. SPIE Vol.2195, 225 — 
2 2 9 (1 9 9 4) ]. ZtlbiVilk-t-ZtzitolZ.^ — & 

tv^^^«biiTv»4o -KOfc*. R*H»ih«!*tfl. 

Ofi^|fe«r^Ai-4*ft7S f t «9^4Ct* f *)4o 

[0 0 2 5] *%ipjTM£ffiWtei***JOJW*W*?i|ti* 
-f4t, ^n-;l>£, 7)l'3*-»f;i'S, y->n^ 
50 ->*-7-A'*a><b»lttt.&4?fr < t <>-OC0*T-B^^tL 
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75 

>it&®. 7T1~^ >it£%d, V 

tf2>Z-ttfX-£Z>o Ztibi±i&taMt LTffl^TtJ:^ 

[0 0 2 6] tfrSB»ft^to*>T*>* itf*Wb£-»«:0» 
jjrt&i, hU (2, 3-i^;>^nt:^) >fvv 

^r^>^n~;U> 7 S > CO * ^ n - ;u&<0 1 - 5l®/6 ? 7 
v n * v ^ ;Mb L fcffc£* 4 fc li*oft*i»a***r <b 

7x^>> 7^7^Ky^f;^7t^>> fF7^ 
f n-j^7t^ - 31SO>xn-;i^#M h ^ 

x^;U^7:h< fh77yn#y/7t^, rF 
7^fn-j^7t;><7)l - 31HO^n-;l/£j&*T 
yn*y>f Mb L fcffr&feis <fc ^oS^Wri^lf 

;K fF7n^ry^f/^ , J3-;^'j;K rF7^ 
3 v n * > > ^Mb L fcffrfrW i fclH-Oft^* 
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;^1/7<7)1 -31@0;^n-;i,g7!>M h*~>>-?-;i^ 

F'Jxf l/>^'j3-^ylfx;i,x-r;K 1, 2 
--7"n/N°> + — ;u v r tf— ^x-f;k 1 , 4 -*7'^ > 

A^t>vt"-^vt:-^x-7iK 1, 4-v^n^\ 
v^ — ;i/v tf— J1/.X — -rJK ^>^x>J^'J h - 

r.;u.x — -f^K v ;u fcf h — il^r h v tf n^jn-x ;K v 
}V\£ Y — )V<>*? tf— jl/X-jiK h U o~;l/7°n 

[0 0 2 7] *»SKJ3it4*«»OE<&a:i±, ^WBi 
» 1 0 0 Mt»U*t LT 5-50 4 L < > # 

h t $*zs>r*&zi-m&&$>t), 5 011$ 

[0 0 2 8 ] 4fc* *%WU*5v»Tli, ««fflkRl6-r 
7x7- ;uf&^ft^tf ^ tt^> o 7K**4fc 

50 l±T < S&izm* tLXtt, TIE— -flfc^ (1 
0) (2 4) S-^tf^Ct^T^^o 

[0 0 2 9] 
[ffcl 0] 
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( 1 5) 








r- 1 i 




i r 20 


✓ 

? 


o 



OH 




(1 9) 



OH 



(2 0) 




(2 1) 




OH HO 



OH HO 



OH 



(2 2) 



(2 3) 




(24) 

R 19 
R 21 / 



I 

R* 



R 2 
O 

R 3 



R 19 -R 24 , R 26 , R 27 , R 29 -R 3 Mi[i] — ttz 

R 25 , RFMiJHMC^ftl -4 02ffl0^ft*^ 

[0 0 3 0] #»WUJ3^Tli. «M-J:**4*RI&*1E 
U ffiMl 3 * 4 **P + 4 c: £ § 4 o 

( R 32 ) bM + K" 
(1IU R 28 li:jpt3tSH - 1 2<0itt«#U 5Mttt*fctt 

m&7 - 1 2 077/K^M«L> MMiH- K— ^ 

gL> b (i2 £*rt±3 T-*& 0 ) 

[0 0 3 1 ] i:t\ R28(07;^il^it LTii^;u 
^ x -x.^-;^ yob'^ y-f-^*, v*n^*->;u 

^-7>^;U^^lf t,ix^ G 7'J-^StLtl±7x 
p ^y7x-il/£ m-> ^y7x- 

p- t e r t -7>#y7x- m- tert-7 
F^y7x-i^f(7)7;^^y7x-^i, 2-^-f- 
ib7x-;u^ x 3-^fii/7x-;i/i, 4->^^-7jl 50 



(2 5) CO^-^ Ajg. ^ (2 6) <r>V7*f*9 >t£* 
ffc, * (2 7) <DW 

(2 5) 

xf ;U7xii;^, 4 - t e r t - "7*-f* "7 ^ 
4-yf;u7xx;H % v> f;i,7x-^f 

(7)7i^^7x-;i'i7&W ?>tL4o 7 7i^i^t L 

#*«[tt*trfij -f * > t l t \$mm $k\m> * * 

>fOA70^t>, 1, 1, 1-h 

«; 7;i/^-njn^ >x;u**- K ;t7^tD^>^ 
Ff07^tn7i^;^)l^t^- K hvU 
- K ^>-tf>x;l'**- K 4 -7 )\s*w<>*{z> x 
/P**-K 1, 2, 3, 4, 5 -<^> ? 7;u*n^<> 

if Ibft^o 

[0 0 3 2] 
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[it I 1] 



R^-SC^-C- SQ 2 -R 3 



(fit. R 29 , R 30 (i^S:l - 1 2<omm, 

r 29 , ri q (dt n^^mtLxit^T^m. 

tn^fiH, 1, 1, l - h 'J j.f-;ua£, 
1, 1, 1 - h x ) 9 o Dxf y -7-*7;^^-n-7^;u 
^^lf<b*i£ 0 7'J-^HT(i7x-;H, p* 

R 36 R3 7 

r 36 - so 2 -o-N = i: — C = N- 
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20 

*-^^->7j-il/|, m-^^v7x-;b|, o - 
(2 6) ^ F^ry7x-^| x i h * V *7 ^ x: p - t e r 

t ~7'h^y7x-^S, m- t e r t-7'Kv7i 

ft, 3 -y f^U7.xx.;uft s 4 -y ^^-7^-;uft. -x 
■f-^^xwUft, 4-ter t-7'f^7x^JH, 4 
-7'f^7x-^ v> 7x-^|^7i^^ 
7 ^-)V^tfmfhi\Z>o Any>ft7'J-^St IT 
(i7J^n/<>t'>S, 7Dn^/-t'/|, l, 2, 
3, 4, 5 9 7 )\<*us<>*z>^i)smr hix 

[0 0 3 3 ] 

Mb i 2 ] 



o- so 5 



(27) 



({IU R 35 , R 36 , R 37 ii^©:l - 1 2<DW.WM. 
§im&i6- 1 2<7)7'J -rt^i tz&^uyyitr 

v-^mitz^^M7-i 2<DTy)u^^m^mi-o 

i/jR 36 , R 37 (±^v^i$g^LT»7cf*it*7TMLTi 
<t<, ^7t«ig^ffM"r^>^^ R 36 , R^i^x^ti 

1 - 6 <d mm * ii^iK^o r^^ri/>^^« 

^"o ) R 35 , R 36 , R 37 (7)7i^il/S, /Nnr>ibr^ 

ru-^ft, >ftr u -;uft, 77^* 
;uft<LLTli, R 33 , R 34 ^tft^L^cot [Bj^oft^ 
^tf^ti^o R 36 , R 37 <7)7^ U>mt LT(i 

y^b>g, -x-f-U->^ 7'nt:i/>I v y f ^-U>^ 30 

[0 0 3 4] ilB^I&^Jt LX&fcmZ&m'f&t, 
F'J7;i/tn^^ >X^/gy'7x^3- 
K-^ A, hV7^tn>^ >*;t-*>^ (p - t e r 
t-7'h^y7x-^) 7 jlXWP3 - K~*7 A N p - h 
^x>x;kt>iy7x-^3 - K-'yA, p - h 
>*;!✓*>§£ (p-tert-7*Ky7x-;H 7 x. 

7x-;^;kt-»)A, h'J7^tn^^ >*;i^>g£ 

(p - t e r t - 7'Kv7x^JO y7x-JUJ^t 40 
-^A, h 'J 7 )V3rU * 9 > * M' > g£ If * (p-te 
rt-7^y7x-;l.) 7x-;i,x;kt-')A, MJ 
7;^P^^>XJ^>^hn (p-tert-7'b 
^rv*7i^;u) *;u*xi ^A. p - h ;u.x\>x;u*>g£ 
F^xX^X^t—^A, p - h 
(p-tert-'/h*y7z-^) v7x; — ;u*;u* 
-^A, p - h ;u:n>x;u^ >Bttfx .(p — t e r t - 
7'^y7x-M ^i^t-Xrt-*-^ A. p-h^jn 
> * * >g£ h * (p-ter t--/F*y7i- 

x^^-^a, y :J-7;u*u7'* >x;w*>g£ h y 50 



7x-;i/X;^-')A x y^/^^^^lh^xx^ 
x^^-^A, h'J7^tn^ >*;u*>B£h U^f 
P - h;ux/x^^yilh »j y fji^x 

->;uy-?-;u (2 -t^v v^n^^vA-) *;u*xir> 
A, p — h ^x>x;^>S'/^ o^->;m f-JU (2 
-*^7 vy* n^s^rv;u) Xi^^^A, F'j7J^n 
y y* >x;i/^>^y^ J f ^7xx;i/X;u^x^ a, p - 
h^xyx^^^^y^f ^7xx;u7x;i/^xr>A > ]. 

'J7;^n^^ >Xjl/*>Bv DA^ryJl/7x-;P 

jl,7x-^X;ktx^A^C0t-7Ai^ If* (^O-tf 
>*;u*xwu) y77>r/, if* ( p - h > * ;w 
y'777^A tf* (^rvl/>X;U^x;u) v 
7 7Vn, If* (y^DA*y^X^*-W y7 7' 

y?>. fcf* (y^n^>f;^;^-;i/) y7V^ 
tf* (n^yf^X^^xjU) v7vV?>, If* 
KVT'f^^A'*-^) y77'^>, If* (sec 
-■^/l^X/U* — /10 v7 7'^>, tf* (n-7'of 
y7 7'^/, ex (>f77'Di;^^ 
*xi;i,) vT'/y^>> If* (ter t-WxH 
— ;u) ¥TV*9>^ If* ( n - 7 ^* >U*x:;i/) v 

7V^>, if* (^77^m;^-^) vTv'y? 

tf* ( s e c -T ^ ;i/*;u*-;u) y'777n, 
If * (ter t-7; ;i/*;u^ - )V) y7 77 ^ >, 1 
-v^u^s^rv;u*;u^x^;u-i - (t e r t - 7'^ ;u 

7;;b^x:;U) y77^>, 1 - y^DA^yjU^^* 
1 - (tert-7; ;W * ;U * xl ;u ) vT W ^ 
1-ter t-7; ;U*;U^x:;u- 1 - ( t e r t 
-y.^;u*;u^x:;u) y7 7> ^ >|Oy'7 7^ ^ >K 
lf*-o- ( P -F;ix>x;^x;i/) - a - v 
^f^yj**y^, tf*-o- (p-h;bJi>*;u^ 
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- ;u) - fl -v7xDK'J^yA, ex-o- (p 

- h ;i/x>x;^^;H - « — >y ^nA^->;i/^'j * 

tfX-o- (p - Y)V3->7s)\,* — )V) -2, 
3-^>^>yt>^'Jt^yA, kfX-o- (p-h 
;i^>x;u* — AO -2-^f^-3, 4 v 
t^'^^ryA, tfx-o- (n-"7** >x;u*- 
flO -ff-yVfi^'it^ry^, ex- 0 - (n-*T 
?>x;i/* — AO - ff -y7x^;^''J t^ryA, ex 
-o - ( n — "7*^ > AO - a- yy^DA^y 

ex-o- (n-*7** >XA^*~AO 
-2, 3-^>5'>vt>^U^vA, ex-o- 
( n -7*? > XA"* — ;u) - 2- ^^-3, 4 
* > V*yy) vA N tfX-o- (>?>XA-*- 
AO -a-yVf-i^-'J^yA, ex-o- ( h l J 7 
)\,*u* 9 >XA^*-AO -a-y^f i^'n^v 
A, ex-o- (1, 1, l-h'j7JUtnx^y/;^ 
*j=.^) - a- Wf^yj^yA, ex-o- (t 
ert-^^;^-il/) - ff -y7f;^*'Jt^y 
a > ex-o- (/^—7/u*o*^ ? >x;u* — AO - 
ff-vVf/U/'Jt + yA, If X- o - 
>XA/*-AO - ff -y^f;^'Jt^ryA, ex-o 

A N ex-o- (p —yjisjrwoM >x;u* — AO - 
ff-y^f;^'Jt^yA, ex- o- (p-tert 
-:7*^A^>-fc*>x;U*~A0 - a - v > jr* 
yA, ex-o- (+yl/>XW-;H -a-y7f 
ii/^^^ryA, ex-o- (*>77-7;^^;H 

- a - v> -f-^^'J t^ryA^^'J **yAStSft, 
2 - y ^ n y ;i/ ^ - 2 - (p-bA^>X 
;u*^AO yn/O, 2-fV/nt:;^;i/^-;i,-2 

- (p - h a^>x;u*~aO -7°n/<>^co /? -*r Y x 
;u y7jc-;i/yXW>, vv^n^v 
A'vXA'* >^co v x >l£2g#\ p - h ;ujl>x;u 
*>S£2, 6-y-hDAVy;K p - h )Uj^> x;u* 
>g£2 , 4 - v— h a^>vA^<7) — h n^> v*;i^/U 

]*»$#* 1, 2, 3 - F n (*?>XA-*~ 
il't + y) ^>-tr>, 1, 2, 3 - h n (h'J7^* 
d> ? vxa^-A^^v) 'O-tf >\ l, 2, 3-b 
•J x (p - hA^>x;u*~ A^*->) ^y-t'^ox 

u — K v ^A^f ^ K — f — Fyu-h, 5 
2, 3 -v**;u--K*W = K--f ;u- 
-K 5-/ ;u**A'*>--2, 3 -vrt/U:K*W 5 K 
-^^-hy!/~F, 5 — y;UsK^*>-2, 3-v# 

^ K--fA— XA-**- MttM^lf^ii^^ h 
U -7;u^-n^ * >XA/*>g£h »J "7x^ 
A N h'j7i^o^y^j^/g (p-tert-y 
h^y7x-JU) y7x-;l/X;i/.t-OA, h 'J "7 * 
n^>7W>SPJX (p-tert-7'Ky7 
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i — ;u) x;u*-^A x p - h;ujc>x/b*>g£h >j y 
jl~)17.)1* — <J <U S p- (p— t 
er t-7'Ry7x-JH y 7x-;Uik+-')A N 
p- h;i,ji>x;l/*>gth ')X (p-tert-rh* 

— AO x;u*— a^o* — AUL ex 
-tf>x;u*-A0 ¥7 ex ( p -h;u^>x 

A,*- AO v7W*>, tfX (y^DA^->;^Jkt 
-AO v7Wy">, ex (n-7'f;l/X;l/t-^) v 
7W?>. tfX ('fvrf^X/kt-JH y 7 77 ^ 
70 ex (sec-7f/^;^-^) V7 % S*9>* 

^X (n-^D^X^^zjl) V7 % S*9>* tfx 

y/n e>ux;u* — AO *>77^>, ex (te 
r t -T'f^X^-t - AO 9>*&0)¥7*S* 9 

ex-o- (p - h;u^>XA.*~A0 - a 
-yVfi^U^yA, b'X- o - (n-r*>x;u 

■ tJMft-C* fc« 2 ««±*a*-fr*>-*T»w»4 - t <> 

20 [0 0 3 5] Kf6±S«JOE^ii±, ^-x»Bgi 0 0 
Ii»t:*tLT0. 2-1 5M»**»iL<, »U 
0. 5-8M»ti-*itA*»i Lv» 0 0. 

[0 0 3 6] R*H»jhBtO«#Sc5gtttl"l±S 

30 Ltlt »=*om«StRT5 ft 

*a*<t^ft, tKD^ygitt^^tM^ t 

Kn^y7x-^i*tt^^SM^> 7JU3-^ 

T^>, n-7ofjl/7^>, ^ 7 7'D e;i-7 ^ >, n 
40 -T'f^T^ >, 'f77fA'7 5>, sec-7'fil^7 
^ >, t e r t -rf^frT I >. ^>-f-JU7 ^ t e 
r t - 7 ^ ^ 7 ^ > , y^D/^>f jl/7^>> A^ry^ 
7 ^ >. y^DA^y^7;>, ^*7^;U7 ^ >. 
f ^7 = >, /-ii/7< fy^7;>, Kfy^T 
= 4r^;U7^>, l//y'7^ > . xf U/y'7 

= y-n-7 , o^7;>, v-f 7 7*n e;W7 ^ 
>, v- n-r-^^7 ^ y^7 7'f^7;>, v - 
50 sec-W7;>, y^>f ^7 ^ v*->^n^ 
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7^>. yfy^T;/, y'Kfy^7;>, v-fc-f-H* 
7;>. N, N-y^f )Mf U/y'7; N, N- 
yVfjlxfl/>y7;/, N, N-y^f^f h7X 

-n-^nb';^;/, b U -f y v°n $ >, b 'J 

- n-7'f^7 5 >, F , Jf/7'f;i'7;>, b 'J - s 
ec-7'f^7;>, F'J^/f^7;/, h'Jy^ /0 
^>f^7^>, MjA^y;l,r;>, MJy^PA^r 
y;U7<>> h U ^7 5 b »J *y"f-JU7 5 

> > h'jy-^7;>, b } ) 7*zsH>7 I F'JKfy 
^7 5 >, hU-tf^7<>, N, N, N' , N' -x 
[•7^fiMfU/v7;>> N, N, N' , N' -f* 
h7>f;Uf Uyy7 < N, N , N' , N' - f 

[0 0 3 7] ?Sj&7 5 >SU LTIi, fflxtfv* 

^;U,x^;U7 5 ^f;i/xf ;i.7 s nt:;b7;>> ^> 
y^7<>, 7x^f^7^, ^>yil/y>f^7; 20 

s*i* 0 s »ssms7 s >« 

<a*#M4: Ltli, 7-»J («;ltf7- "J 

;UT-U>, N, N-y^'f^7-U>, 2-^f^7 
- , ;>, 3 -^f;U7-U 4 ->-f*^7— U >> x 

>, 2-^hnrx'J/, 3-xhn7x'J/ N 4- — 
bnr- i ;>. 2, 4-y-FD7- , J>> 2, 6-v 
-ha7~y> N 3, 5-v- bn7-U n, N- 
y^f^hJMv>f) , y7x-jl^ (p-bU;lO 7 50 
5 ^f^y7x-^7^>, F'j7xx^7^>, 
7x-l/Vy7;/, "7 -f" >U 7 5 > * y'7^t7^ 
eo-^BI»#: («x.tftTn-;K 2H-tfn- 
;K 1 -*?-;nf n-;K 2, 4-vVf;Hi'n-;K 
2, 5 - v> f ;HfD-JK N-^f-^tTn-^^) „ 

y*-;i^§0 , * 7 (fljttff7 1 /-A., >f 

-l-t'D>j>f) , krn«jy>BHi# (fljUiTfcrny 
v>, N-^f^tfo'Jv>, tfn'JvV>, N-;*x 
;wen y K>^) . -f 5 W) -f * ^/U >' 

'Jy>, xf^if>Jv'>, -^ufer/ufy 
'Jy>, 4- ( 1 --7^;u^>^^) fcfyv>, y>f 
jufcfy v b y >-x;utf 'J v >. b y jn-f-;u if y y 
>. 7i-;utT'Jv>, 3->^;^-2-y^-;ni , J 

y>. 4-tert-7'fiH: , jy>, y7xxjHf<J 50 



2002-107938 

y>, ^/yiHi'Jy>, ^ h^rvtrUv>, 7b*y 
fcfyy>, y^*ylf'Jy>, 1 — ^ ;u — 2 — tf U 
K > , 4-k'n'jyVt: , 'jy>, l-^f^-4-7x 
xjH:'Jy>, 2- ( 1 -jl^;u-7 # o fcT ^ ) fcf'Jv>, 
7;yb''Jy>, y>WU^'Jy>#) ^ tf 'J ^ 
tf'J 5 fcT 9 If? 
yy>R»#, fcf^/Uy tf^'J v >If# 

^7y>i|fr ^e;u^U >mm\t, -f > K — ^ 

igft, -f > K 'J >lf*^ *y'J>Bt»# (Mi^^ 
3 U h u . ^y*yy> 

7xt/M)y> 
7 * 'J v > mm*. 7xfy> If 1 , 1 

0- 7xf/hniJ>iifls N 7f->iff$:, 7fV 

^r->»»*, ^7 ^ 

[0 0 3 8] Ii:, ^^^y^ttt^tiff^ 

7^/SllfiIff (WiLlf, -n^>g! s 77X 
•> > > t: x ^ v > , f;o^>y, 7 'J v ;u n -f > > N 

D^y>, ^^^-jx>, 7xX^77X>, XI/^x 

')y>, 3 -7 ^ 7 v 2 -#;i^>SL > 
tiift^ftt Lt 3 -t''J y >x;kt>S, p-MP 

**a*ft^*^ 7^3-^tt*ft*fK**t itit 

2 Kn^rvtfy v>, 7 < y ^ 1/7-iK 2, 4- 

^;x^y-;l,7^, yx^/-jl7^>, h U 

N, N-y"xf;l/x^;-jl,7^>. h'J^V^n/V 
-;U7^>, 2, 2* -^;/yx^;-;K 2-7^ 
3 -75 1 -"/D/V-^ 4-7 
^ / - 1 - y*? y - ;K 4- (2-HKo^ryxfjl.) 

2- (2-tKn^yxf;H tf'Jv>, 

1- + ^r/>, 1- [2- 
(2 -fc Kotvx b*v) x-f-/U] tf^v v 

•Jy>x^-;K 1- (2-kKn^yxfji.) tfn 
»jy/, 1- (2-tKn + yxf^) -2-^n'Jv 

2-7'o/Oyt-JK 3 
-fcfnUvV-l, 2 - -fn/<> iSt-fr, 8-kKn 
*yjLDiJv>, 3-M^^'JyV-ik 3-hn/N- 
/-;K l-^f^-2-t , n'jy>x^y-jK 1 - 
7y'Jy>x^;-;K N — (2-tKn*yxf^) 
7^K? h\ N- (2-fc: KD^yxf;i,) ^7x3 
K***«jFS*l&o 7 ^ KBi#t LTtt, * 
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10 0 3 9] *«W^EttlWjh«M*fl-Ui3^T«fflBrffi 

-7^^h >f0^r h >H ; 3 -> h^v-r^ 
;^(^7;^-;i,i ; -7°n t:i/>^ij n — ;u^ey *^;u 

^;Wje. — v'xf U > ^'J n — ;u if* -f-;u jc — «f ^ 

OAc 



SiMe 3 
I 

H-SiSiMe 3 
1 

SiMe 3 



Si Aco> 
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•>-/n ^>Rxfii, % ftKtert-r^-n,, -/u if* >^ 
tert-"7'^-;K "7'n tf U>^'J n-;^y ^^;Ujh-x 
^7-fcf - K 7*n fcfU>^'J tert-"7^U 

(Omttz l±2*JA± 4- JB T # * tL <b U Pl^ $ 

O^T't yxfl/ > 3 — ;U v > f»;Ujn — x ;u^> l - 

0 OliSWLT 5 0 0 - 1 0, 0 0 01 
L<* 4#IC1, 0 0 0-5, OOOliSi 

10 0 4 0] 

20 [0 0 4 1 ] (gf^^- 1 - 3 
[ft 1 3 ] 



OH 



OH" 



COC1 



(2 8) 
/ ^— 1 ) 



Me 3 Si-Si-SiMe 3 
I 

SiMe 3 



Me 3 Si-Si-SiMe 3 
I 

SiMe 3 



Me 3 Si-Si-SiMe 3 
I 



SiMe 3 




(29) 
y — 2 ) 
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(3 0) 

(-e y -r- 3 ) 



ffiL:nH/7- i <h l/jo 1 otB^ftco 

-2. ;t^f^*>^n^>^y7>C|it8itt 

[0 0 4 2] (fi^ll) 20 
(+^J-7-l^^iJ-7-5<7)I^) 500ccO7^X3^ 

l/-M0g, ^f;M^^'Jl'-h5g^hi^>12 
0^ 'J 'J y h;uU»*$Ht\ t*(:Sto8**H*L 
fcHfe, BaS&S»JAIBNO0-74gS:ftii^, 601C £ T-#ffi $ 

Oco-3-HJX(F'J >fil^y >J ;u) v 'J ;u~/u fcf;u 
^^^'JW-h-co-t Kn^yxf )M 9 & y ) Is — 

¥^^»^ ? 9, 800g/mol "Cafe <9 > GPCiSffiffiSlJ: ») *ffc 
K (=Mw/Mn) tfM . 90com^#T** **JSE"C § £o 

ttz, #'J-7- 1 ^S^riU&lt^/^- 1 
- 2 U^£^m(i^Tra«C0^«T^-K 'Jt-2 
£o Sfc, #'J7- 1 <Dm&&iZ&li 1 

3 \z^ttzmu±itxm!k<oi5 : &x-tf') 3 * 40 
ft£ 0 1 co^ffitz^tt^^e^^- 1 t b Ko 

[0 0 4 3] 

Hfcl 4 1 (#'j7-l-#«j7-5) 



tfo. 




o o 

Me 
/ 

Si-Me I 
Me ^1 ^ Vie OH 
Me ^Si ,Si— Me 

/ m£ \ 

Me Me 

m.. tin. 






a o 



Me I 
Me-Si Me OH 
Me bi~s( Me 

/ Si 
Me / Me 
Me Me 



lie 



3) 



tfi. tfo„. tfo. 




Me 



Me >i ^. / OH 
^Si Si— M e 

Me \ / 

Me^Si —^^Me 
Me Me 
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(16) 




X Me Me v 

Me ^i OH 
Me-^jSi' h Me 



Tfl. tf">„ TfO. 





o o 

Me 
/ 

Me I Si — Me 

\ 

Me— Si ^Si-Me 
Me Me Me 



[0044] mmm) ^u^-i^^-sr-^ 

:fx&->'J n^>-f« AG K 2 (ffcl5#JH) "C 

CRK 2 (ffcl5<WH) T*^^tL 
£3£«#J£FC-4 3 0 (tt*:xU--x.AttS) 0. 0 

0. 1 ^m^^^Wa&^cO^ 4 )l> 9 £ t K 

Siftiy'J ^>S«±l:l*Lt 1 0 0Ct6 0#P4k 
2 0 0X^9 0fJ?W, 1 0 0&WOHHT% 
^ LTIS1 0 0 nm^RIWjhil**ttLfc (£iTB 
ARCl-7t*fS;t4) o V~-f7Q<nfr1t^)-fV 
^-^-tfgl 9 3 nmt:i;fclt&BARC 1 - 7 OS 
(n, k) tJfctbmmZmi UtkL£ 0 *C$2l: 
ftaStArFfflUvXh^')7-l-3 (ffc 1 6 # 
HR) , »*49JPAG1 (ffcl 6#flS) , ttSSftlM. 
»^^ArFffll/yX«l-3iiSU:o w 
<0UvX hffi*±feR*H*±|RB ARC 1 - 7j&*»«3 
^IT^^ v 'J n >M±i:MLT, 10 0W6 0&' 
P^-? U BIW3 5 0 amOUvX hKVfcJgAL 
£ c A r F/h7 < -;u KSft^fi (—3 >f± 

SJNAO. 55, <r 0. 8) T?B*U 1 1 0C-C9 
OfMB'*-* (PEB) L, 2. 3 811%f h7^f 
^7>^- r )AkKn^ryK (TMAH) 7ki£ffi"?3lf£ 



70 



20 



30 



40 
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1 5/£mL/SO/<*->B#«:tt«?U aS«f*jS"C« 

[0 0 4 5] 
[ffcl 51 

( AG 1 ) 



CH 3 H 3 C 
O No O 




s-c-s 



o o 

(AG 2) 
O N 2 O 




CH 3 



O-fH-O 



o o 

(CRD 

\ / 

o o 



N 



N ^ N ^O* 



J 



o 

I 



(CR 2) 




[0 0 4 6 ] 
[ft 1 6 1 
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H CH 3 H CH 3 



W 17 T7 Y7 (ArF Resist Polymer 1) 

H bl H ¥^=0 (bl = 0.4O, dl = 0.40, Mw = 

O o 1 O 

H H H H 

w — \T T7 — \T (ArF Resist Pol y mer 2 > 

^_4 /d2 ^X, ^C* (d2=0.50, e=0.50, M 
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8,800) 



o o o 



Mw=8,300) 



H H 



PAG 1 





H H 



(Hi ^-a 




CF 3 CF 2 CF 2 CF 2 S0 3 - 



[0 0 4 7] ^v^tK7^x 7 f /^ItttOfX h £fr 

jlk (barci-7) h^su fristraw; 



(ArF Resist Polymer 3) 

(b2 = 0.40, d2=0.60, Mw= 18,300) 



30 



7f >^lTE-8 5 0 0Pifflv\ -x-y^V^fr^ 
3 H/^LfCo iyf->^*ft(±TEU^1-iii}"C**o 



RFa'7- 

CHFstfXSfcl 

A r if^mi 

[0 0 4 8] 
[»1] 



4 0 P a 
, 3 0 0W 
9 mm 
3 0ml / va i n 
3 0m l/m i n 
10 0ml /m i n 
1 0 s e c 
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(18) #682 0 0 2- 1 0 7 9 3 8 

33 34 



N o . 




*g ffi m 

( £ & 

g&) 


84 (m 




j£ei93nmlC:fe3tt3 ! 


n« 


kl 


BAR 

1 C 1 


* » -7 — 1 
(4.0) 


C R 1 
(0.5) 


AG 1 

(0-0 
5) 


P GM E A 
(100) 


I. 80 


0. 40 


BAR 

C 2 


# V 2 
(4.0) 


C R 1 
(0.5) 


A G 1 
(0. 05) 


P GME A 
(100) 


1.82 


0.45 


BAR 

C 3 


# y -7— 3 

(4.0) 


C R 1 
(0.5) 


A G 1 

(0. 05) 


P GME A 
(100) 


1.84 


0.52 


BAR 
C 4 


#y -^-4 

(4.0) 


C R 1 
(0.5) 


A G 1 
(0. 05) 


P GME A 
(100) 


1.82 


0.51 


BAR 

C 5 


?K y 5 

(4.0) 


C R 1 

(0.5) 


A G 1 
(0. 05) 


P GME A 
(100) 


1. 79 


0. 32 


BAR 
C 6 


# y 1 | C R 2 
(4.0) ! (0.5) 


A G 1 
(0. 05) 


P GME A 
(100) 


1. 80 


1 

iO. 40 

! 


BAR 
C 7 


d?y -7 — i 

(4.0) 


1 

; c r i 

! (0.5) 


AG 2 
(0.05) 


PGME A 
(100) 


1.80 10. 40 



PGMEA : ^at'U-^^y^— ; * f /Ux-f^Ttr- h 



[0 0 4 9] [«2] 



Is i? X 


*y ^- (m 




mm ( a s 

ft) 


mm (Mftgfl) 


^ ^ 

h 1 


A r F i" v= 

* h # y 
— i 

(10 0) 


P AG 1 
(1.0) 


T ^ V 
(0. 1) 


PGMEA (6.0 0 
0) 


U is * 
h 2 


A r F *J 

- 2 
(10 0) 


P AG 1 
(1. o) 


h y ^ ^ 

T i >- 

(0. 1) 


PGMEA (6,0 0 
0) 


U ^ * 

h 3 


A r F ^ i? 

7s h 5tr y 

— 3 
(10 0) 


P AG 1 

(1.0) 


h y -y f- 

(0. 1) 


PGMEA (6.0 0 
0) 



[0 0 5 0] [3t3] 



-18- 



(19) 

35 





CHF,/C F 4 S^/^x^f >^i| 






XT 

JN O . 


( n m / s e 

c . ) 




8 


B A R C 2 


7 


BARC3 


1 0 


B A R C 4 


1 2 


B A R C 5 ! 


7 


B A R C 6 


8 


B AR C 7 


7 


\s 9 J* h 1 


4 


Ui/Ts h 2 


3 


U- v> * h 3 


3 



[0 0 5 1] Si, 3 C^tJ: ^ C N mtMDB ARC i> 
[0 0 5 2] 

[HI] 

o. I 

0. 09 
0. 0B 
0. 07 

o 

cd 0. 06 
\ 0. 05 
~ 0. 04 



0. 02 

0. 01 

0 
0 



[EI®oSTmftt&93] 

[SI] E»IWjhilOIW[tK#*0|»ffi*^i-^9v 




(51) int.CI. 7 

C 0 8 L 1/08 
3/14 
5/00 
43/04 
63/00 



F I 

C 0 8 L 1/08 
3/14 
5/00 
43/04 
63/00 



4 J 1 0 0 

5 F 0 4 6 



-19- 



(20) 



#B 2002-107938 



C 0 9 K 
G 0 2 B 

G 0 3 F 



3/00 

1/04 

VII 

7/004 

7/075 



7/40 

H 0 1 L 21/027 



5 0 6 

5 0 1 

5 2 1 

5 2 1 



C 0 9 K 3/00 
G 0 2 B 1/04 
G 0 3 F 7/004 
7/075 

7/40 

G0 2B 1/10 
H 0 1 L 21/30 



U 



5 0 6 

5 0 1 

5 2 1 

5 2 1 

5 7 4 



(72)S&W# j$22 ft 

(72)i§^# a«h a 

(72)S&9j* jftft * 

ft 



F * - A (##) 2H025 AA04 AA09 AB16 AC04 AC08 
CC03 CC17 CC20 DA34 EA10 
FA41 

2H096 AA25 AA30 CA06 HA23 LA30 
2K009 AA04 BB04 CC42 DD02 
4H049 VN01 VP05 VQ30 VQ76 VQ84 
VR22 VR23 VS02 VS28 VU20 
4J002 AB001 BQ001 CD012 CD142 
EB117 ED026 ET016 EU027 
EU106 EU186 EV217 EV247 
EV257 EV297 FD142 FD146 
FD157 GH01 
4J100 AB07P AE09P AL08P AL39P 
AM21P AM47P AN04P AR11P 
BA15P BA34P BA80P CA01 
JA01 
5F046 PA07 



-20~ 



